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EXECUTIVE SUMMARY

The former Fort Des Moines (FDM) consists of a 53.28-acre parcel that represents the major
remaining portion of a former U.S. Army cavalry post that was originally established on 640
acres of donated land in 1903. Much of the original property, approximately 557 acres, has
already been excessed and is now used for commercial, residential, and recreational purposes.
Former Fort Des Moines (FDM) is an open post located in southern Polk County within the city
limits of Des Moines, Iowa and one mile east of the Des Moines International Airport.

PURPOSE AND SCOPE

This report addresses additional Site Inspection (SI) at two FDM sites, Building 67 and the Old
Dump Site. These two sites are addressed under the Defense Environmental Restoration
Program (DERP) Formerly Used Defense Sites (FUDS), DERP Project No. B071A072900.
The purpose of this SI is to evaluate the presence or absence of chemical contamination which
may have been caused by Department of Defense (DOD) activities.

Building 67 was formerly utilized as a pesticide mixing facility by a private corporation, Barco
Chemical Company, during the years 1950 to 1959. The building structure was demolished in
1962. The current land use for the former Building 67 site is as a parking lot which services the
Blank Park Zoo and Blank Park Day Use Area. The Old Dump Site occupies an area of
approximately two acres located on the main lake point of Fort Des Moines Reservoir within the
confines of Fort Des Moines County Park. The dump was operated from early in the history of
FDM to the mid-1960s. While few details about waste types or quantltles are available, the
dump did receive asbestos, ash from boilers and transformers.

OBJECTIVES ‘
The objectives of this SI are to:
e  Obtain additional information cohcerning the physical environment at each site.
e Determine the presence or absence of previousiy reported contamination.
o Determine if the contamination has migrated through the soil to the Vg‘roundwater; or has
impacted the soil, sediment or surface water at these sites.

o Evaluate the need for further investigations or responses.

o  Perform a risk screen on both sites and to evaluate if any contamination is adversely
affecting human health and the environment.

METHODS

Surface soil, subsurface soil, sediment, surface water and groundwater samples were collected
from hand- augered borings, soil borings and monitor wells. In addition, a geophysical survey

vii
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was conducted at the Old Dump Site for presence of metallic anomalies and to facilitate selection
of appropriate sampling locations. At the former Building 67, surface soil, subsurface soil and
groundwater were investigated.

The contaminants of concern at the project sites are those associated with the pesticides mixing
operation at Building 67 and disposal of construction and/or domestic waste at the Old Dump
Site. The project site names and contaminants of concern are detailed as follows:

Project Sites Contaminants of Concern
Former Building 67 Pesticides, VOCs, Metals
0Old Dump Site VOCs, SVOCs, Pesticides, Herbicides, Metals

Samples for this project were analyzed by Missouri River Laboratory located in Omaha,
Nebraska. All methods were from EPA SW-846, Test Methods for Evaluating Solid Waste, 3rd
Edition, Update I1. The laboratory analytical data was reviewed and verified by the government
and contract laboratories (MR Laboratory and Continental Analytical Services) and evaluated by
the USACE project chemist for compliance with project objectives.

FINDINGS

The soil contamination encountered at the Building 67 site was primarily pesticides. The most
significant exceedances were elevated levels of chlordane, dieldrin, 4,4’-DDD, 4,4’-DDE and
4,4’-DDT. Groundwater contamination encountered at Building 67 primarily consisted of
VOCs, SVOCs and pesticides. Lead and arsenic were detected at levels that slightly exceeded
IDNR promulgated MCLs. Tetrachloroethene (PCE) in groundwater exceeded both the EPA
Region ITT RBC (tap water) and IDNR MCL.

The primary analytes of concern that were detected in sediment samples at the Old Dump site
were pesticides, metals and SVOCs. The analytes alpha BHC, beta BHC, delta BHC, lindane,
chlordane, dieldrin, 4,4°-DDT, 4,4’-DDD and 4,4’-DDE were detected in some sediments in
concentrations that exceeded the selected screening criteria. The metals arsenic, cadmium,
copper, lead, nickel, mercury and zinc were detected in soils at levels greater than the selected
screening criteria. The presence of these metals in the sediment and soil data is inconclusive as to
whether they are actual contamination or naturally occurring. The semi-volatiles detected were
found at concentrations below their respective reporting limits.

BUILDING 67 RECOMMENDATIONS

The recommendations for the Building 67 site are a pre-design investigation in support of an
EE/CA for removal of contaminated soil and the development of an EE/CA to remediate
contaminated groundwater. The number and distribution of soil samples collected as part of this
site investigation are considered to be adequate for calculating soil volumes in support of a
removal action. It is anticipated that construction of a reactive barrier wall using zero valence
iron will remediate most of the VOCs, pesticides and SVOCs in groundwater.
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OLD DuMP SITE RECOMMENDATIONS

Based on the current site use as a park, levels of contamination present and limited exposure
pathways, the recommendation for sediments, surface soils and surface water at this site is No

Further Action.



1 INTRODUCTION

The Corps of Engineers, Omaha District, performed a Preliminary Assessment/Site Inspection
(PA/SI) at the Former Fort Des Moines (FDM), in Des Moines, Iowa. The facility is a Formerly
Used Defense Site (FUDS) as defined by the Defense Environmental Restoration Program
(DERP). The DERP-FUDS statue [10 USC 2701 (a) (2)] requires that projects addressing
hazardous substances, pollutants, and contaminants be conducted consistent with the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
and the Superfund Amendments and Reauthorization Act of 1986 (SARA). This work effort was
performed in accordance with U. S. Environmental Protection Agency Guidance for Performing
Preliminary Assessments under CERCLA (EPA/540/G-91/013) and EPA Guidance for
Performing Site Inspection under CERCLA (EPA/540-R-92/021).

1.1 PURPOSE

The purpose of this investigation was to collect information concerning physical and chemical
conditions of various environmental media at the Former Fort Des Moines sufficient to assess
the threat posed by these media to human health and the environment and to determine the need
for additional CERCLA action.

1.2 SCOPE

This investigation consisted of the collection of sediment, surface soil, subsurface soil, surface
water and groundwater samples for classification and chemical analysis. These environmental
mecdia were collected at two sites, the Building 67 and Old Dump sites. In addition, a
geophysical survey was conducted to identify the limits of the waste cell at the Old Dump Site.
The results of the analytical testing were validated and screened against EPA Region III RBCs
for human exposure risks and EPA Region IV RAGs, NOAA ER-L. and ER-M criteria for
ecological exposure risks as appropriate for specific media.



-2 SITE INFORMATION
2.1 SITE HISTORY

Currently, the Former Fort Des Moines (FDM) consists of a 53.28-acre parcel that represents the
major remaining portion of a former U.S. Army cavalry post that was originally established on
640 acres of donated land in 1903. Much of the original property, approximately 557 acres, has
already been excessed and is now used for commercial, residential, and recreational purposes.

FDM was used throughout much of its early history as a training camp. It is listed on the
National Register of Historic Places because it served as the first training facility for black
officers in the U.S. Army and was used as a training center for the Women’s Army Auxiliary
Corps (WAAC) in 1942. Buildings constructed prior to 1917 are considered to be structures
contributing to the overall historical nature of the installation. As a result, such buildings are
afforded special protection with respect to demolition activities and the nature and extent of
‘alterations and repairs that may be pérformed in and on them.

FDM became an induction center for the Army in 1941, and was used as a training center for the
WAAC in 1942. The WAAC-related operations occupied a large portion of the former FDM
installation that has since been excised. FDM began supportmg the Army Reserve Program in
1948, and this activity has continued as the major mission of the mstallatlon up to the present
time.

~ In 1988, the U.S. Congress passed the Base Realignment and Closure Act. Fort Des Moines was
included on the list for closure. The Fort was closed in 1988. 4

Former Fort Des Moines (FDM) is an open post located in southem Polk County w1thm the city
limits of Des Moines, Iowa and one mile east of the Des Moines International Airport. See Site
Vicinity Map on Figure 2-1. The property is bounded by Army Post Road to the north, SE 5th St.
to the east, County Line Road to the south and SE 9th St. to the west. See Facility Location Map
on Figure 2-2. FDM is currently classified as an inactive sub-installation of Fort McCoy (Sparta,
Wisconsin). Its primary mission is to provide support and shelter for the U.S. Army Reserve,
and current activities are limited to reserve troop training and maintenance functions performed
by six civilian employees stationed in Building 117, the vehicle maintenance*shop. Most
buildings at FDM are unoccupied or are used for the storage of reserve troop equlpment or
maintenance equipment.

The current land uses of Former Fort Des Moines property are recreational (Blank Park and Zoo)
to the southwest, commercial/residential to the north, residential to the northeast, and
recreational (Fort Des Moines County Park) to the southeast. See Property Ownership Map on
Figure 2-3.

2.1.1 Former Building 67

. Former Building 67 was located on the east margin of the current location of Blank Zoo Park.
The site of Building 67, which was demolished in 1962, is located within the confines of the
aforementioned park area. This site occupies an area of approximately one quarter of an acre
located parallel to Butner Street in the graveled parking lot area of Blank Park Zoo. The
dimensions of Building 67 are presumed to have been approximately 50 ft. by 375 ft. See
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Figure 2-2. Facility Location
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Figure 2-3. Property Ownership Map
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Building 67 site map on Figure 2-4. The predominant physical characteristic of this site consists
of the presence of a shallow intermittent strecam immediately to the west of former Building 67.

The Army previously used Building 67 as a veterinary hospital. This information was
determined according to the historical site plan drawing. It is not known what level of veterinary
medicine was practiced at the facility nor is it known low long the hospital was in operation by
the Army.

The most environmentally significant tenant operation during the history of FDM was the leasing
of Buildings 67 and 138 to Barco Chemical Company for pesticide bagging and blending from
1950 to 1959. The site of Building 67 was excessed to the City of Des Moines in 1961, The
current land use for the former Building 67 site is as a parking lot which services the Blank Park
Zoo and Blank Park (Day Use Area). Building 138 is part of the BRAC property that is
currently boarded over and locked to minimize access.

2.1.2 Old Dump Site

The Old Dump Site is located on the west shore of the small reservoir built on the Fort Des
Moines County Park. The actual dimensions of the Old Dump Site were not documented, but it
occupies an area of approximately two acres located on the main lake point of Fort Des Moines
Reservoir within the confines of Fort Des Moines County Park. See Old Dump Site map on
Figure 2-5. The predominant physical characteristics of this site consist of the presence of a
graveled parking area with a make-shift boat ramp. The site is accessed via a gravel road that
originates from the main entrance to Fort Des Moines County Park.

The Old Dump Site was located on property that has been excessed to the Polk County
Conservation Board. This area is now utilized as a park/recreation area and there is currently a
small reservoir located adjacent to the former dump. The dump was operated from early in the
history of FDM to the mid-1960s. While few details about waste types or quantities are
available, it is documented that the dump did receive asbestos and ash from boilers and
transformers. Reportedly in the past, the sanitary sewage line overflowed into the dump area
when the pump station failed. The dump waste is currently covered by a gravel parking lot
which serves as the main access for park visitors who fish in the small reservoir that surrounds
the site on all but the north site boundary. In addition, a picnic shelter and numerous picnic
tables are located in the vicinity of the Old Dump Site to the north.

2.2 PREVIOUS SITE INVESTIGATIONS AT FDM

A series of environmental investigations have been ongoing at FDM since 1983. In November
1983, a Pesticide Monitoring Special Study, Investigation of Possible Contamination Sites was
conducted at FDM by Army Environmental Hygiene Agency (AEHA). Soil samples were
collected at the former location of Building 67. Metals and low levels of pesticides were
detected.

Environmental Science and Engineering Inc. then conducted an Archives Search Report of FDM
in January 1985, to determine the potential for on-site existence of toxic and hazardous materials
and related contamination. The study included a site visit, identification of contaminants of
concern and a detailed site history.

An enhanced Preliminary Assessment was conducted by Roy F. Weston Inc., in October 1989,
for FDM within the scope of the U.S. Army Installation Restoration Program (IRP). It was



designed to identify environmentally significant operations (ESOs), characterize the impact of
these ESOs on the surrounding environment, and actions that should be taken based on the
ESOs. According to the Weston report, no imminent threat to human health existed; however,
adverse long-term health effects were possible due to the presence of PCBs, pesticides, and other
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items within the unrestricted disposal areas. Weston recommended a more in-depth site
investigation of the designated environmentally significant areas.

In February 1990, the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) tasked
ICF Technology, Inc. (ICF) to develop a Work Plan for conducting an Environmental
Investigation (EI). The plan which was finalized in September 1990, detailed the collection of
samples from the designated environmentally significant areas. This work plan was used as the
basis for the Versar Final Technical Plan to investigate sites at FDM.

Versar Inc. was contracted by the USACE-Rapid Response Section to conduct an Environmental
Investigation/ Risk Assessment/Alternatives Analysis (EI/RA/AA). The Final EI/RA/AA Report,
dated July 1995, presents information collected from 1990 through 1993 and was presented for
regulatory review in December 1993.  Activities involved sampling of USTs, asbestos sampling,
radon survey, dust and residue wipe samples of buildings, paint sampling, monitoring well
installation, soil gas survey, plus soil, groundwater, sediment and surface water sampling at
various sites on FDM.  Soil samples were collected at the Building 67 site as part of this
investigation to determine off-site impacts related to the BRAC sites activities. The analytical
results of these soil samples indicated the presence of various SVOCs, pesticides, and herbicides.
The SVOC results were attributed to either the deteriorated gravel lot covering the site or to a
nearby asphalt-covered surface.

The Jowa Department of Natural Resources, Fisheries Management Division collected a
largemouth bass sample from the Lake surrounding the Old Dump Site which was analyzed for
Pesticides (EPA method 8081). Results were presented in a letter dated 8 August 1995, from
IDNR Fisheries Management, Mr. Dick McWilliams. Laboratory analysis and the data report
were generated by the University of lowa, Hygienic Laboratory. The elevated DDE
concentration detected in the fish tissue sample compared to lake sediment samples probably
illustrates the effect of bioaccumulation of this contaminant on a predator species which feeds on
bottom-dwelling prey species fish, insects and/or crustaceans. A representative of IDNR,
Fisheries Management stated that the levels of contamination detected from their own fish tissue
sample analysis indicated that there was not an immediate or long-term health risk to human
receptors.

2.2.1 Former Building 67

Soil samples have been collected in 1983 by AEHA and in 1990 by Versar in and around the
area formerly occupied by Building 67. In the 1984 AEHA report detectable levels of some
metals were found in soil, with lead being present at highest concentrations. See Table 2-1 for
analytical results in soil collected by AEHA. In the 1995 Versar report, significant levels of
pesticide contaminants in soil were detected . See Table 2-2 for analytical results for soil
collected by Versar. Various chlorinated hydrocarbons, pesticides and metals have been detected
at elevated concentrations in groundwater up-gradient and down-gradient from the Building 67
site. The groundwater analytical results are presented in Table 2-3, Table 2-4 and Table 2-5.
Figure 2-6 illustrates the groundwater sample results for the three shallow wells downgradient
from the Building 67 site. The results for the upgradient well, MW-21, are not included because
no dissolved chlorinated solvents or pesticides were detected in samples from this well.
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TABLE 2-1 ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED AT FORMER
LOCATION OF BUILDING 67

Sample Concentration (mg/kg or ppm)

Cadmium Chromium Lead Mercury
#1 1 14 163 0.06
#27 <1 24 48 0.05
#3 <1 18 36 0.08
#4 2 15 700 0.05

Note: # p,p~DDE 0.16 ppm and p,p’-DDT 0.03 ppm

Pesticides analyzed for but not detected in Samples 1, 3 and 4.

Source: AEHA, 1984

TABLE 2-2 PESTICIDE AND METAL ANALYTICAL RESULTS FOR SOIL SAMPLES
COLLECTED AT FORMER LOCATION OF BUILDING 67

Compound Sample
| (ug/kg or ppb) OSBG-7 0SBG-8 0SBG-9 OSBG-10 | OSBG-10D

alpha-BHC 6.8 <28 10.7 90.5 134
Aldrin 2.7 <1.4 <14 241 27.5
beta-BHC 10.1 <7.7 <7.7 74 2011
deita-BHC <8.5 <8.5 <B8.5 15.5 26.1
Dieldrin 37.3 34.2 275 1688 2692
Endrin <6.5 <6.5 <6.5 21 6605
Endosulfan Sulfate 6.4 6.7 4.8 50.6 68.8
Heptachlor <2.2 <2.2 <2.2 5.6 8.8
Heptachlor Epoxide 4.5 3.9 3.3 17.2 33.2
Lindane 5.0 1.7 8.5 101 112
Methoxychlor <3.6 <3.6 <3.6 80.7 192
DDD 92.3 <2.7 <27 <2.7 <2.7
DDE 1996 1703 92.2 3600 4200
DDT 2418 1849 2171 1700 2600

12




Results in ug/l or ppb

13

Compound Sample ,
(ug/kg or ppb) OSBG-7 | OSBG-8 | OSBG-9 | OSBG-10 | OSBG-10D
2,451 <36 <36 <36 137 <36
245TP <20 <20 <20 <20 62.3
24D <30 <30 <30 204 <30
barium (ppm) 221 194 240 294 534
Cadmium <1.2 - <1.2 <1.2 <1.2 1.6
Chromium 21 16.8 30.2 249 40.3
Lead 24 19 20 42 29
mercury (ppm) 0.08 -- | <0.05 0.08 0.11, 0.19
manganese (ppm) 969 845 1070 890 2100
Source: Versar, 1995
TABLE 2-3 ANALYTICAL RESULTS FOR ORGANIC COMPOUNDS IN
GROUNDWATER AT FORMER LOCATION OF BUILDING 67 | o
Compoun MW-14 MW-14D | MW-14D MW-17 MW-17 MW-18 MW-18 ‘| MW-19S | MW-19S | MW-19D
.| 9-Feb-93 | 22-Oct- 9-Feb-93 | 22-Oct- | 9-Feb-93 22-Oct- | 9-Feb-93 | 22-Oct- | 9-Feb-93 Zé-Oct-
92 ’ 92 92 92 92
1,2—DCA : <5 <§ <5 100 30 8.7 8.7 ‘ <5 <5 <5
Carbin | <1 <A <1 <10 25 18 2% 2 <
S < < G 60 75 % 7R 3 A
PCE <1 <1 <1 500 200 175 130 78 65 <1
TCE <1 <1 < 200 85 53 43 33 28 <
Befa-BHC | <0.009 <0.609 <0.0099 55 24 5.0 0.45 0.15 0.12 <0.0099
Delta-BHC | <o,go3' <o,g()3 <0.0034 22 85 | 584 0.22 0.07 0.05 | <0.0034
lindane <0.302 <o,gd <0.0025 61 29 053 | <0.00%5 — 002 0.016 : <0.0025
DDE <o_go3 <o,(5)o3 <00039 | 00478 | 0048 | <0.0039 | <0.0039 | <0.0039 | <0.0039 | 0.006
2,457 <o?1e N?q 016 NA 1.25 NA <016 NA <0.16 NA
2,457P <0.095 NA <0.095 NA 0.337 NA <0095 | NA <0.095 NA
24D <0.263 NA <0.263 NA 2.76 NA 0.306 ‘NA <0.263 NA
‘Versar, 1995

i«



1,2-DCA = 1,2dichloroethane

PCE = tetrachloroethene

TCE = trichloroethene

2,4,5-T = 2,4 5-trichlorophenol

2.4,5-TP =2 4 5-trichlorophenoxy proplonic acid
2,4-D = 2 4-dichlorophenoxyacetic acid

14



TABLE 2-4 ANALYTICAL RESULTS FOR INORGANIC COMPOUNDS IN

GROUNDWATER AT FORMER LOCATION OF BUILDING 67

Compound 2 x Back- MW-14 MW-1 4_D MW-14D MW-17 MW-17 MW-198S MW-19S MW-19D
\::;"‘gi 9-Feb-93 22-Oct- 9-Feb-93 22-Oct- 9-Feb-93 22-Oct- 9-Feb-93 22-Oct-
- 92 : 92 .. 92 92
Alurminum | 23,670 | 5680 | 24900 | 8030 | 28900 | 74600 | 2720 | 3510 | 10700
Barium 3875 | 151 | 200 | 128 | 660 | 1000 | 876 | 663 | 405
Calcium | 204,80 | 84700 | 116000 | 109000 | 340000 | 260000 | 72700 | 64900 | 460000
Copper e B T e oy B v B X <188 | 509
Tron 37875 | 7150 | 62000 | 14400 | 55800 | 138000 | 7820 | 6300 | 64800
Tead 1300 | <447 | 134 | <447 | 165 | 416 | 945 | <447 | 237
Manganese | 1270 | 452 | 886 | 225 | 2830 | 3860 | 696 | 2080 | 4770
Mercury 0.1275 <0.1 0.105 <0.01 0.106 0.183 <Q.01' <0.01 <0.01
Nickel 56 | <321 | 639 | <321 | 787 | 145 | 578 | <21 | 608
Zinc 527 | 23 | 162 | 475 | 105 | 285 | 322 | 225 | 4

- Versar, 1995
Results in ug/l
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TABLE 2-5 ANALYTICAL RESULTS FOR QUARTERLY GROUNDWATER SAMPLES

Compound Mw-14 MW-14D MW-17 Mw-18 MW-18S MW-19D
5-June-96 | 5-June-96 | 7-June-96 | 7-June-86 | 7-June-96 7-June-96
1,2-DCA <1 <1 <1 <1 <1 <1
Carbon Tetrachleride <1 <1 <1 1.4 <1 <1
Chloroform <1 <1 6.48 9.92 1.16 <1
PCE <1 <1 34.8 9.94 15.7 <1
TCE <1 <1 14.9 <1 <1 <1
Alpha-BHC <0.01 <0.01 14.0 <0.01 0.023 <0.01
Beta-BHC <0.01 <0.01 2.34 0.323 0.177 <0.01
Delta-BHC <0.01 <0.01 6.88 0.136 0.045 <0.01
Lindane <0.01 <0.01 13.5 0.047 0.045 <0.01
DDE <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
245T <0.10 <0.10 286 <0.10 <0.10 <0.10
2,45-TP <0.10 <0.10 <100 <0.10 <0.10 <0.10
24D <0.10 <0.10 145 <0.10 <0.10 <0.10
Barium <2 <2 378 <2 <2 <2
Calcium . 60500 102000 247000 25600 42500 NA
Lead 483 <3.0 3.14 <1.02 <1.02 NA
Manganese <1.2 <1.2 3810 <1.2 217 NA
Magnesium 26200 33400 137000 12600 18800 NA
Sodium 8910 8700 25500 7580 7940 NA
OHM, 1996
Resuits In ug/t

1,2-DCA = 1,2-dichloroethane

PCE = tetrachloroethene

TCE = trichloroethene

24,5-T = 2,4 5-trichloraphenol

2,4 5-TP =2,4,5-trichlorophencxy proplonic acid

2,4-D = 2 4-dichlorophenoxyacetic acid
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2.2.2 Old Dump Site

Samples of soil were taken in the landfill area and they indicated detectable levels of DDE, DDT,
and chlordane as well as cadmium, chromium, lead and mercury (AEHA 1984). Lake sediment
samples were also taken with low levels of pesticides being detected. Metals were detected in
one lake sediment sample, also at low levels. See Table 2-6 for analytical results.

The Iowa Department of Natural Resources, Fisheries Management Division report stated that
these fish tissue samples indicated - elevated concentrations of DDE (0.073 mg/kg) and
Methoxychlor (0.22 mg/kg) only. All other analytes were below quantitation limits. A summary
of the analytical data is presented in Table 2-7.

TABLE 2-6 ANALYTICAL RESULTS FOR SOIL AND SEDIMENT SAMPLES
COLLECTED FROM THE FORMER OLD DUMP AND THE SURROUNDING LAKE

Sample Location TPesticide ~TConcentration (mg/kg or ppm)
#10 Soil at Landfill |p,p.DDE 0.02
p.p-DDT 0.04
#11 Soil at Landfil | p,p-DDE —10.03
' p,p-DDT. - 0.06
#12 Lake Sediment | p,p-DDD —[0.03
- [ppDDT __ [006
#13 Lake Sediment | p,p-DDD 0.03
p.p-DDE 0.02
p.p-DDT 0.04-0.10
cis-_chlordane 0.008
#14 Lake Sediment | Cadmium <
ChromiumA <14
Lead T
Mercury <0.07

Source: U.S. Army Environmental Hygiene Agency (USAEHA). 1984. “Pesticide Monitoring Speciai Study No. 17-44-0986-84.
Investigation of Possible Contamination Sites, FDM, lowa.” lowa Department of Natural Resources Files: CON 12-15 Abandoned
or Uncontrolled Sites, Fort Des Moines
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TABLE 2-7 ANALYTICAL RESULTS FOR BIOASSAY (FISH TISSUE) SAMPLES
COLLECTED FROM THE FORMER OLD DUMP AND THE SURROUNDING LAKE

Sample Location Pesticide Concentration (mg/kg or ppm)
Ft. Des Moines | DDE 0.73
Lake
(Largemouth Bass) | Methoxychlor 0.22

Source: IDNR, Fisheries Management, “Letter from Mr. Dick McWilllams” . Laboratory analysis and data report was generated by
the University of lowa, Hyglenic Laboratory, dated 8 August 1995.

18



3 INVESTIGATION ACTIVITIES
3.1 RATIONALE OF PROJECT EXECUTION

In order to determine whether a release had occurred, key target environmental media were
investigated. These media included surface soil, sediment, and surface water at the Old Dump
Site. In addition, a geophysical survey was conducted to pre-screen the Old Dump Site for
presence of metallic anomalies and to facilitate selection of appropriate surface soil, sediment
and surface water sampling locations. At the former Building 67, surface soil, subsurface soil
and groundwater were investigated.

Upon completion of the geophysical survey, the data generated was reviewed and considered for
its impact on preliminary sampling locations. Where appropriate sampling locations were
moved to either avoid large anomaliés or to enhance the likelihood of collecting representative
samples. In addition, the distribution of metallic anomalies were mapped to illustrate the areal
extent of metallic debris present at the Old Dump Site. Due to the fact that the Old Dump Site is
immediately adjacent to a reservoir,’it was determined that down gradient monitor wells would
provide little or no benefit to characterization’ of groundwater. In-addition, since it is highly
likely that there is hydraulic communication between groundwater within the waste cell of the
former dump and surface water impounded by the reservoir, it is likely that this relationship
between groundwater and surface water would adversely impact the installation of monitor wells
in that: a) it would be difficult to determine if groundwater samples from potential wells located
along the down-gradient perimeter of the dump would be representative of groundwater within
the waste cell; b) it would be difficult to install a monitoring well along the perimeter of the
dump due to the low topographic relief of the dump relative to the elevation of surface water in
the reservoir; c) it would be impractical to install monitor wells along the perimeter of the dump
due to the presence of concrete hardfill within the waste cell and d) the safety issues associated
with drilling directly in a dump waste cell could not be overcome through engineering controls.

Finally, soil borings and monitoring-wells were located at the Building 67 Site based on visual
evidence of past investigation of the BRAC area to the east (including Building 138) and
historical background information. The number of soil borings and monitoring wells and their
distribution around each site were intended to provide enough data to determine whether any
contaminant releases have occurred. As much information about vertical and lateral extent of
contamination was gathered, and it was determined to the extent possible, the groundwater flow
direction and gradient at Building 67.

3.1.1 Site Investigation Samliling Rationale - Former Building 67

Previous investigation of this site revealed that elevated volatiles, pesticides and metals
concentrations were present at and near Building 67 in the soil and groundwater. Table 2-5,
shows results for the quarterly groundwater sampling. It was determined that additional soil and
groundwater samples were needed to adequately characterize contamination directly resulting
from Building 67 activities. Characterization at this site was accomplished by advancing nine
soil borings around the perimeter of the assumed former footprint of Building 67 and installing
two additional monitor wells downgradient from the former Building 67. Three soil samples
from each of the nine boreholes (a total of twenty-seven soil samples) were collected for
chemical analysis. In addition, three duplicate soil samples as well as one duphcate groundwater
sample were collected and submitted for analysis.

19
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3.1.2 SI Sampling Rationale - Old Dump Site

Previous investigation of this site revealed that elevated pesticides and metals concentrations
were present in lake sediment. It was determined that additional surface soil, sediment and
surface samples were needed to adequately characterize contamination which might be related to
Old Dump Site disposal activities. Characterization at this site was accomplished by using a
stainless steel hand auger to collect surface soil and sediment samples around the perimeter of
the dump disposal area as identified by the geophysical survey that was conducted at this site. In
addition, one surface water sample was collected immediately adjacent to the boat ramp dock on
the southwest edge of the site in order to characterize the surface water.

3.2 GENERAL

Surface soil, subsurface soil, sediment, surface water and groundwater samples were collected
from hand augered borings, soil borings and monitor wells. In addition, a geophysical survey
was conducted at the Old Dump Site. The field procedures used to perform all sampling
activities were accomplished as specified in the Ft. Des Moines SI Sampling and Analysis Plan
(SAP) dated July 5, 1996, and prepared by USACE-Omaha, except as noted in the following
sections.

3.3 SITE PREPARATION

Prior to sampling, each site was inspected and sample locations were marked with labeled stakes.
Where necessary, sample locations were offset from the proposed locations due to field
conditions. Any changes to sampling locations were documented on boring logs and the field
log book. Utility clearances were obtained prior to initiation of all intrusive work.

3.4 GEOPHYSICAL SURVEY

The geophysical survey was performed by Braun Intertec from Minneapolis, MN. Under
contract with Braun Intertec, Geosphere Midwest conducted the EM-61 and Magnetometer
surveys according to manufacturer’s operator manual instructions and the contracted scope of
services. The survey consisted of setting up a site grid boundary, pushing the appropriate
instrument over the site on either 5 feet or 2.5 feet grid spacings and logging the raw data which
was subsequently transferred to a personal computer where the data could be manipulated to
produce maps depicting the presence or absence of metallic anomalies and their areal distribution
across each site.

3.5 SURFACE SOIL SAMPLING

A stainless steel hand auger was used to collect surface soil samples. The hand auger was
advanced to a depth of 6 inches below ground surface at each designated sample location. The
soil was placed in a stainless steel bowl where it was homogenized and placed in sample
containers as detailed in the SAP for surface samples. All sampling equipment was
decontaminated between sample locations as detailed in the SAP for surface sampling methods.

3.6 SEDIMENT SAMPLING

A stainless steel hand auger was used to collect sediment samples. The hand auger was
advanced to a depth of 6 inches below the pond basin at each designated sample location. The
soil was placed in a stainless steel bowl where it was homogenized and placed in sample
containers as detailed in the SAP for sediment samples.  All sampling equipment was

20




decontaminated between sample 1ocat10ns as detailed in the SAP for sediment sampling
methods.

3.7 SUBSURFACE SOIL SAMPLING

Drilling was accomphshed by using a Gus Pech 1100c equipped w1th 4, 25-inch (Inside
Diameter) hollow stem augers. A 3.0 inch (outside diameter) stainless steel split-spoon sampler

was driven a distance of 2.0 feet from ground surface to the bottom depth of each boring. These

sampling intervals were considered to be adequate to determine the vertical extent of soil
contamination at each site. A surface soil sample was collected from 0-2 feet in each boring. An
intermediate subsurface sample was collected from 4-6 feet unless headspace screening indicated
the presence of volatiles or visible evidence of hydrocarbon stained soil was observed in the 2-4
feet interval.  If groundwater was encountered in any particular interval, then the sample
collected immediately before the saturated interval was submitted for chemical analysis as the
deep subsurface sample. The bottom-most sample was collected from the 8-10 feet interval,

unless otherwise compelled by headspace analysis or soil staining from hydrocarbons and was -

submitted as the deep subsurface soil sample. Subsurface soil samples were collected and
prepared for shipment to the. lab as is specified in the SAP. All drilling tools where
decontaminated with a steam cleaner. Sampling equipment was decontaminated as specified in
the SAP. A copy of all boring logs generated from this investigation are included as Appendix
A.

3.8 SURFACE WATER SAMPLING

Surface water samples were collected by emersing a chemlcally inert, clean, one-gallon
polyethylene jug into the reservoir and subsequently decanting this water into appropriate sample
containers. Preservatives were added to each sample containér according to the required
analysis. The samples were then placed in ice filled coolers and prepared for shipment to the lab,
per SAP guidance.

3.9 MONITORING WELL- INSTALLATION

Two of the soil borings, MW96-1 and MW96-2, were completed as monitor wells after they
were advanced at least 7 to 8 feet below the first encounter of groundwater. Generally, most
monitor well borings were drilled to a depth of 15 to 30 feet below ground surface.
Approximately 1 foot of 20/40 Colorado Silica Sand was placed in the bottom of the boring,
followed by the lowering of the 2-inch nominal diameter P.V.C. riser pipe and 10 feet long, .010
slot continuous wire wrap P.V.C. screen. The remaining well annulus was backfilled with 20/40
Colorado Silica Sand to approximately 2 feet above the top of the screen interval, followed by a
2 feet thick (before hydration) interval of bentonite pellet seal. The seal was hydrated as
specified in the SAP and the well boring left open to allow proper seal hydration overnight
before final completion. After adequate bentonite seal hydration had occurred, the remaining
annulus was grouted with bentonite/cement grout to within 1 to 2 feet of the ground surface. The
grout was allowed to settle and partially cure prior to installation of the surface completion of
each well. Surface completions consisted of installing a 2 feet diameter concrete collar,
extending a minimum of 4 inches above grade, around a flush finish well vault Well completion
diagrams are provided in Appendix B. :

Due to the lack of groundwater inflow responsiveness, the monitoring wells were not developed
as specified in the SAP. A sufficient volume of water was not available for proper well
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development at the time of installation. It was determined by the USACE project geologist that
since these monitor wells were installed in a marginal aquifer (at best) failed to respond with
sufficient inflow to warrant development, and that off-setting did not produce more responsive
aquifer conditions, that development was not of paramount importance especially since low-flow
sampling methodologies would be employed.

3.10 GROUNDWATER SAMPLING

Monitor wells were purged prior to sampling as specified in the SAP, except as noted below.
Wells were purged with a Grundfos Rediflo 2 submersible pump using disposable polyethylene
tubing. Groundwater parameters were monitored for indication of parameter stability and
subsequently recorded on purge/sample records and the field log book. Turbidity of the
groundwater was measured and in both wells was greater than 200 NTUs. Since most of the
monitor wells installed during this investigation were constructed in shallow glacial till aquifers
that typically produce relatively turbid groundwater at slow recharge velocities, it was decided
that low flow (minimal drawdown) groundwater purging and sampling was preferable to
collecting filtered and unfiltered samples for metals analysis. Hence, the purging and sampling
procedures were modified to incorporated low flow purging and sampling procedures proposed
by the EPA in EPA/540/S-95/504. A copy of EPA/540/5-95/504 is provided in Appendix D.
The well purge/sample records are provided in Appendix C.

Groundwater samples were collected as specified in the SAP and as noted above.  After the
monitor wells were sufficiently purged, the pump controller was adjusted such that the pump
discharged groundwater at the lowest flow (100-250 ml/min.) possible for sampling.
Groundwater samples collected by directly discharging water from the pump discharge tubing
into the appropriate sample containers. Each container was pre-filled with an adequate volume
of preservative and was checked again for proper concentration of preservative after filling with
groundwater sample. The pH was checked by pouring a small amount of the sample into the lid
of the container, then dipping pH paper into the lid. The sample contained in the lid was then
disposed of on the ground. This procedure, however, was not performed on samples for VOC
analysis. As sample containers were filled, they were immediately capped and placed in an ice
filled cooler for chilling. Samples were held on site for less than 24 hours before being packed
for shipment to the analytical laboratory.

3.11 DOCUMENTATION OF FIELD ACTIVITIES

A field log book was utilized for documentation of all field activities, including drilling, well
installation, well development and groundwater sampling. Geologic drill logs and well
construction diagrams were developed for all boreholes and monitor wells, respectively. Daily
Quality Control Reports (DQCRs) were completed daily by the field geologist. The field log
books and DQCRs were retained as part of the project file. The drill logs and well completion
diagrams are provided in Appendices A and B.

3.12 DECONTAMINATION AND IDW HANDLING PROCEDURES

Decontamination of drilling equipment was executed as specified in the SAP. A
decontamination pad was established in the graveled lot adjacent to the Building 67 site for
cleaning all drilling tools and vehicles. Decontamination of groundwater sampling equipment
consisted of a non-phosphate detergent wash followed by a tap water and a distilled water rinse.
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Soil and water IDW that was generated as a result of this investigation was disposed of on-site.
Soil cuttings were scattered after drilling soil borings or construction of monitor wells.
Development, purge and decontamination waters, and all settleable solids were discharged to the
ground surface on-site at a location determined not to drain back towards a borehole or monitor

well.
3.13 SURVEYS

Surface soil, soil boring and monitor well sample locations were surveyed héing the National

Geodetic Vertical Datum of 1983 for vertlcal control and the Iowa State Plane Coordinate

System for horizontal control.
3.14 ANALYTICAL METHODS

Samples for this project were analyzed by Missouri River Laboratory located in Omaha,
Nebraska. (Please note that in September 1998, the name of the Missouri River Laboratory was
changed to Chemical Quality Assurance Lab, CQAL). All methods were from EPA SW-846,
Test Methods for Evaluating Sohd Waste, 3rd Edition, Update II.

All of the samples from the Former Building 67 site were analyzed by the followmg methods:

Soil Matrix
Analyte

antimony (Sb), barium (Ba), cadmium, (Cd),

chromium, (Cr), copper (Cu), mqkel (Nl)?

silver (Ag), zinc (Zn), seleniumn (Se), zinc (Zn)

arsenic (As), lead (Pb), thallium (TI)
mercury (Hg) B
Pesticides

Herbicides

Volatile Organic Compounds

Groundwater Matrix

Analyte _

Sb, Ba, Cd, Cr, Cu, Ni, Ag, Zn, Se, Zn
As,Pb, T -

Hg

Pesticides

Herbicides .

vocC

.2

Method, EPA SW846
3050/6010A ’

7000 series, G.F.
7471, C.V.
8081

8150

8260

Method: EPA SW846
3005/6010A

7000 series, G.F.
7471,CV.

8081

8150

8260

g



Soil and Sediment Matrix

Analyte

Sb, Ba, Cd, Cr, Cu, Ni, Ag, Zn, Se, Zn
As, Pb, Tl

Hg

Pesticides

svocC

voC

Surface Water Matrix

Analyte

Sb, Ba, Cd, Cr, Cu, Ni, Ag, Zn, Se, Zn
As, Pb, Tl

Hg

Pesticides

sSvocC

vocC
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All of the samples from the Old Dump Site were analyzed by the following methods:

Method, EPA SW846

3050/6010A
7000 series, G.F.
7471, C.V.

8081
3550/8270A
8260

Method, EPA SW846
3005/6010A

7000 series, G.F.
7471, C.V.

8081

8270A

8260




4 PHYSICAL FEATURES OF THE STUDY AREA
41 CLIMATE

The climate at this site is that of a continental climate characterized by wide seasonal variations

in temperature and prec1p1tat10n Winters are cold and dry while the summers are warm and -

~ wet. The average daily maximum temperature, computed on an annual basis is approximately
59° F while the average daily minimum temperatures 38°F. January and February are the coldest
months, with July and August being the warmest. The average annual precipitation is
approximately 30 inches per year of both rain and snow combined. The months of May and June
are the months of highest precipitation, all in the form of rain. Prevailing winds are from the
south in summer but from the northwest during the winter.

4.2 PHYSIOGRAPHY

Former Fort Des Moines lies in the Central Lowland Province. The project sites fall within the
Dissected Till Plains section. The southern-most boundary margin of the Western Lakes section
lies immediately to the north of former Fort Des Moines. The characteristic features of these
physiographic divisions resulted from glaciation of different periods, ranging from as young as
the Cary (Wisconsinan) drift in the Western Lakes section north of the site to as old as the
Nebraskan drift which underlies the site(s). 'In general, the surficial glacial till deposition
resulting from the Wisconsinan Stage forms the land features indicative of the Western Lakes
section and the surficial Wisconsinan Loess covered Kansan Till deposition is indicative of the
Dissected Till Plains section. The unconsolidated materials encountered in the Dissected Till
Plains section consists primarily of clayey and silty fine sands to sandy and silty -clays near
surface which represent loess depostion. Underlying the loess deposits is a silty to sandy clay till
with occasional lenses of sand and/or gravel which represents Kansan Till deposition. The hills
and narrow upland plains of this division were formed by the dissection of a glacial drift plain
that was later covered to various depths by wind-laid formations known as Peorian Loess

(upper).
43 GEOLOGY

The glacial till beneath the sites ranges in.textural composition from clay to sand. This till can
best be described as a clay with trace amounts of silt, sand and gravel, with occasional sand
stringers (glacial outwash). The oxidized till is generally brownish gray with orange mottling
common. This relatively thin layer of till is overlain by a locally, thicker layer of loess.

The thickness of the loess is a function of the topography of both the land surface and upper
surface of the glacial till. The thickness of the eolian deposit varies significantly across the site.
The site is located less than 4 miles from the Bemis Terminal Moraine (Wlsconsman Stage)
which was most likely responsible for the loess deposition. It is estimated to range from <5 to 20
feet thick in the Fort Des Moines area. The loess is most commonly a silt or fine sand with
appreciable clay fines. It is yellow brown with occasional orange mottling. It is stiff to loose
with low plasticity.

44 SOILS

The topsoils have been classified as belonging to the Downs silt loam on the relatively flat lying
areas, Ladoga silt loam on slope of 2 to 30 % and Gara loam on 5 to 20 % slopes on
‘topographically lower land surfaces. The Downs and Ladoga silt loams are typically associated
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with loess deposition and range from 3 to 4 feet thick on side slopes and 8 to 20 feet thick on flat
lying areas. The Gara loam soils are usually associated with relatively thin (4 to 6 feet thick)
Kansan till. Pennsylvanian aged shale bedrock is typically encountered below the Kansan till
deposits. Due to the uneven weathered surface of the Kansan till deposits and Pennsylvanian
shale weathered bedrock, it is possible that Kansan till may be absent in some localities.

4.5 SOIL CHEMISTRY

Soil is the end-product resulting from the physical, chemical and biological alteration and/or
degradation of geologic parent material (rocks and sediments). The soil system is a highly
heterogeneous matrix of inorganic and organic components. The relative proportions of these
components are dependent upon factors influencing soil formations, such as topography, climate,
depositional processes, and time (Sposito, 1984). The total concentration of metals in soil varies
from one area to another, primarily due to the soil-forming processes. For example, in one area
soils may form primarily as a result of the leaching process (degradation), whereas, in another
area soils may form primarily as a result of a mechanical weathering process (disintegration).
More often than not, however, soils form as a result of multiple processes. The one factor that
seems to have the greatest influence on the relative presence or absence of specific naturally
occurring concentrations of metals is the chemical composition of the parent material from
which the soil is formed. It is for these reasons that, when metals contamination is suspected,
judicious interpretation of metals concentration data is of great importance.

In addition, site-specific background concentrations were calculated by Versar (1995) for
screening soil sample concentrations as well as groundwater. Versar calculated background soil
conditions for TAL metals, pesticides, SVOCs, herbicides and Dioxins/Furans but for the
purposes of this report only their calculated metals background concentrations were considered.
The basis of the Versar calculated background concentrations consisted of the collection of four
(4) surface soil samples, obtained from the 0 to 1.5 ft. below ground surface interval, which were
analyzed for the previously identified list of analytical suites. An average concentration was
calculated from the four samples for each analyte. Per EPA Region VII authorization, two times
the average concentration of each analyte was reported for screening purposes. The following
table ( Table 4-1) portrays expected concentration ranges, published geometric mean for the
general area in and around Des Moines, IA and site-specific 2 X average concentration values as
calculated by Versar (1995).

Sample analytical results were compared to background concentrations of metals in soil. Any
results showing concentrations greater than background were then screened against EPA Region
III risk-based concentrations. If any analytes failed the risk-based screening criteria, they were
then considered worthy of consideration as a site related contaminant.
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TABLE 4-1 IOWA BACKGROUND METALS CONCENTRATIONS IN‘SOIL

ANALYTE RANGE (mg/kg) - GEOMETRIC MEAN Site-Speciﬁc'

. (mg/kg) . 2 X Average Conc.
, (mg/kg)

Antimony 0-<1.0 o 0.48 19.6

Arsenic 46-66 5.2 . 14.7

Barium 500-700 - 440 * : 457

Beryllium . <1-2.0 NC 1.75

Chromium 50-70 - ‘ 37* 425

Copper 30-700 : 17* 37.9

Lead 156-700 ' 16 60.7

Mercury : 0.032.-0.13 0.058 14

Nickel 20-700 . 13 43.4

Selenium <0.1-5.0 o - 0.26 NC

Zinc 45-3,500 ' 48 201

Note: ll}:;::elngol)s Elemental Concentrations in Soils and Other Surficial Materials of the Coterminous Umted States (USGS Professional

* Mean results fall outside range because only the range of concentrations within 60 mlles of Des Momes IA were selected for
inclusion, whereas the means were calculated on a state- wide basis.

ICalculated by Versar, Inc. EIIRA/AA in1995. =
4.6 HYDROGEOLOGY

4.6.1 Surface Water

The major bodies of surface water near Fort Des Moines are the Des Moines and Raccoon
Rivers. The confluence of these two.rivers lies approximately four miles to the north of Fort Des
Moines. The City of Des Moines draws most or all of its municipal water supply from the Des
Moines River. :

The surface water drainage of Building 67 is to the west and southwest via lamellar flow until it

reaches an unnamed tributary to Blank Park Creek. This unnamed tributary is an ephemeral
stream that appears to derive all of its source water from surface run- -off. Blank Park Creek is a
tributary to the North River. :

The surface water drainage of the Old Dump Site is via lamellar flow to a small reservoir which
surrounds the disposal area on three sides. During periods of excessive precipitation, the surface
water flows over the dam spillway to the southeast into an unnamed ephemeral stream. This
ephemeral stream flows to the southeast into the North River. -

In general, drainage from the western and southern portions of Fort Des Moines is to the
southwest via Blank Park Creek to the North River. Drainage from the eastern half of Fort Des
Moines is to the southeast via an unnamed tributary of the North River. The North River
~ converges with the Des Moines River approximately 6 miles east of Fort Des Moines.

4.6.2 Ground Water

Groundwater is available in the surficial and deep aquifers in the Fort Des Moines area. Water
levels in the surficial aquifer generally range between 3 and 15 meters b.g.s. The utility of these
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surficial aquifers is questionable, however, because wells installed in these aquifers typically
suffer from poor yields (0.001 m’/sec or less) and are highly mineralized. The bedrock aquifers
are usually much higher yielding (up to 0.03 to 0.06 m’/sec greater in the Cambro-Ordivician
Aquifer than in the surficial aquifer) and produce water of better quality with respect to mineral
content. The City of Des Moines’ supg)ly of municipal water is from wells tapping the Cambro-
Ordivician Aquifer which yield 0.11 m*/sec and from the Des Moines and Raccoon Rivers.

During the Environmental Investigation conducted by Versar, Inc., groundwater flow within the
surficial aquifer was found to generally mimic surface topography. Groundwater flow within the
surficial aquifer and upper bedrock material was also found to flow predominantly to the south
and southwest in the vicinity of Building 67. Due to the distance and surficial aquifer flow
direction relative to the location of the Des Moines River (four miles north of the site), it is
highly unlikely that there is any hydraulic communication between the surficial aquifer at Fort
Des Moines and the Des Moines River.

The groundwater encountered in the surficial aquifer was found to be hard (due to the natural
occurrence of calcium and magnesium constituents in the water-bearing unit) and contains
undesirable concentrations of sulfates, nitrates and bacteria. The occurrence of sulfates and
nitrates may be attributed to the high intensity use of agricultural chemical residues or occur
naturally. The sites impacted by pesticides contamination (i.e. Building 67 and Building 138)
have also adversely affected the water quality of the surficial aquifer. However, despite the fact
that groundwater in the surficial aquifer has been impacted by the contaminant releases
documented to have occurred at Fort Des Moines, it is also fair to say that regionally high
background concentrations of pesticides, fertilizers and other residual waste greatly restricts the
potential use of the surficial aquifer. Laws dating back to the early 1900's were created to
condemn wells deemed to produce water unfit for human consumption in response to outbreaks
of cholera and typhoid. As a result, most of the surficial aquifer wells within the City of Des
Moines have been abandoned. In addition, all Des Moines residents are required to utilize the
municipal water supply system for public health reasons. The Hydrogeologic Units underlying
Fort Des Moines is presented in Table 4-2.
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TABLE 42 HYDROGEOLOGIC UNITS

sand and/or

Lower: oolitic dolostone.

Consist of fine to medium,

well sorted and frosted
Jordan Sandstone sand grains.
St. Lawrence Coarsely crystalline and
Formation silty dolostone.

Glacial Till gravel outwash. Quaternary . Shallow Aqﬁifer
Alternating shale and ‘
limestone with minor
Des Moines Series sandstone and coal. . Pennsylvanian |Upper Aquifer
Limestone and dolostone |
St. Louis Limestone  |with some chert. . Mississippian  |Middle Aquifer
Osage Series Dolomitic shale.
Limestone and dolostone
Kinderhook Series with some chert nodules.
' Silurian
Gray-green shale,
Maquoketa Formation |dolostone and chert. Ordivician Confining Unit
Consists of coarse to fine,
rounded and frosted sand
: graines with minor green
St. Peter Sandstone  |shale stringers. "|Lower Aquifer
Prairie Du Chien _ : :
Formation Upper: sand dolostone. , i
Middle: sandstone. Cambrian
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S SITE INVESTIGATION RESULTS
5.1 ANALYTICAL RESULTS - FORMER BUILDING 67

The following discussions will summarize analytical results by sample matrix. All analytical
results have been tabulated with a comparison to EPA Region III RBCs, both industrial and
residential, for surface and subsurface soil. Groundwater analytical results have been tabulated
with a comparison to EPA Region I1I RBCs and IDNR promulgated MCLs. Only the results that
exceed either RBCs or MCLs are shown in the discussions in this section. The data presented in
the following sections and the remaining bulk data is tabulated and provided as Appendix E.

5.1.1 Surface and Subsurface Soil

Soil samples were analyzed for volatile organics, pesticides, metals, and herbicides. The
analytical results for surface and subsurface soils indicated that various volatile organic
compounds, pesticides and metals concentrations were either elevated above EPA Region III
RBCs or EPA Region 11l BTAG screening values. Presence of these contaminants in the vadose
zone soils indicates that they are possible sources of groundwater contamination. The samples
that exceed EPA Region III RBCs or EPA Region III BTAG screening values or that are
suspected sources for groundwater contamination are provided in Table 5-1 and I'igure 5-2.

The lithology at this site consists of a surficial cohesive unit made up primarily of lean (CL) to
borderline fat (CL/CH) or fat clays (CH) interpreted as glacial till which grades into a non-
cohesive silty sand (SM-ML) to sandy gravelly silt (ML) at approximately 18 to 20 feet below
ground surface. It is unknown how extensive the non-cohesive unit is since only two borings
were drilled greater than 10 feet bgs. However, based on the fact that both well borings
encountered this unit it is expected that the unit is locally extensive.

5.1.1.1 Volatile Organic Compounds

The results of VOC analysis indicated the presence of tetrachloroethene, methylene chloride and
carbon tetrachloride. Tetrachloroethene (PCE) was present in borings SB96-06, SB96-07, SB96-
08 and SB96-09 with concentrations that ranged from 3.3] pg/kg to 380 pg/kg. The
concentrations of PCE encountered did not exceed EPA Region 1II RBCs but did exceed the
BTAG ecological value of 300 pg/kg. These results are presented because the groundwater
samples collected at this site indicated PCE concentrations that exceed RBCs and/or IDNR
MCLs. The exceedance of these screening levels in groundwater and presence in vadose zone
soils indicates that a source for PCE is present at this site. Methylene chloride was also detected
but at very low concentrations and it was also detected in the method blanks. Carbon
tetrachloride was detected in boring SB96-07 at the 8 foot sample interval with a concentration
of 5.8 pg/kg, which is well below the industrial RBC of 44000 ug/kg.

5.1.1.2 Pesticides
Several pesticides, alpha BHC, beta BHC, chlordane, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT,
chlordane and dieldrin, were detected in the soil samples at varying concentrations and depths.

Alpha BHC was present in boring SB96-08 at a concentration of 130 pg/kg in the 2 feet sample
interval. This did not exceed the industrial RBC of 910 pg/kg, and there is not an EPA Region
III BTAG screening value.
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Beta BHC was present in boring SB96-08 at 2° at concentration of 550 pg/kg which did not
exceed the industrial RBC of 3200 p.g/kg, and there is not an EPA Reglon HIBTAG screening
value.

Chlordane was present in borings SB96-01 and SB96-08 at concentrations ranging from 62
pg/kg to 19,000 pg/kg. Only the sample from SB96-08 exceeded the industrial RBC of 16000

‘ng/kg. But, samples from SB96 -01, -05, -07, and -08 exceeded the EPA Region IIIBTAG

screening value of 100 pg/kg.

4,4’-DDD was present in bormgs SB96-01, -02, -05, -07 and SB96-08 at concentrations ranging
from 14 pg/kg to 5,500 pg/kg. The results for 4,4’-DDD indicated that all concentrations were
below the industrial RBC of 24,000 ug/kg Samples from bormgs SB96-01, -05 and -08
exceeded the EPA Region III BTAG screening value of 100 pg/kg.

4,4’-DDE was present in borings SB96 01, -02, -05, -07 and SB96-08 at concentrations ranging
from 13 pg/kg to 2,400 pg/ke. The results for 4,4’-DDE indicated that all concentrations were
below the industrial RBC of 17 000 pug/kg. Samples from borings SB96-01, -05, and -08
exceeded the EPA Region Il BTAG screening value of 100 pg/kg. ‘

4,4’ -DDT was present in borings SB96-01, -02, -03, -05, -06, -07 and SB96-08 at concentrations
ranging from 13 pg/kg to 26,000 ug/kg. The results for 4,4’-DDT indicated -that concentrations
which exceeded the industrial RBC of 17,000 pg/kg occurred in the 4 feet sample interval in SB96-
05 (26,000 pg/kg), and in the 2 feet sample interval in SB96-08 (20,000 pg/kg). Samples from
borings SB96-01, -05, and -08 exceeded the EPA Region Il BTAG screening value of 100 pg/kg.

Dieldrin was present in borings SB96-01; -02, -05, -07 and SB96-08 at concentrations ranging from
11 pg/kg to 1,400 pg/kg. The results for Dieldrin indicated that concentrations which exceeded the
industrial RBC of 360 pg/kg occurred “in the 2 feet sample interval in SB96-01 (1100 pg/kg), in the
4 and 10 feet sample intervals in SB96-05 (1400 pg/kg and 750 pg/kg respectively), and in the 2 feet
sample interval in SB96-08 (570 pg/kg). Samples from borings SB96-01, -05, and -08 exceeded the

EPA Region IIIBTAG screening value of 100 pg/kg.
3.1.1.3 Herbicides '

Herbicides were analyzed for, but were not detected above the laboratory detection limits.
S5.1.1.4 Metals

The results of metals analysis indicated the presence of arsenic, beryllium, chromium, copper,
lead, nickel, zinc, and mercury. Only arsenic exceeded the Region III RBCs for ingestion of 3.8
mg/kg in all soil samples. Concentrations of arsenic ranged from 8.8 mg/kg to 11.9 mg/kg.
Beryllium , chromium, copper, lead, nickel, zinc and mercury had detections that exceeded the
EPA Region III BTAG Screening values of 0.02 , 0.02, 15, 2, 2, 10, and .058 mg/kg
respectively, but were less than the Region III RBCs. )
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TABLE 5-1 SUMMARY OF SOIL SAMPLE RESULTS, BUILDING 67

Sample # | Depth (ft) Analyte Concen Units EPA EPA
-tration Region | Regionll
i, BTAG
Industrial
RBC
SB96-01 2 Beryllium 0.6 mg/kg 4100 0.02
Chromium 19.8 3100000 0.02
Copper 18.7 82000 16
Lead 225 none 2
Nickel 22.3 41000 2
Zinc 80.9 610000 10
Arsenic 9.7 3.8 32.8
Chlordane 420 ug/kg 16000 100
4,4'-DDT 2200 17000 100
4,4'-DDD 340 24000 100
4,4'-DDE 880 17000 100
Dieldrin 1100 360 100
6 Beryllium 0.7 mg/kg 4100 0.02
Chromium 20.8 3100000 0.02
Copper 21.2 82000 15
Lead 11 none 2
Nickel 26.9 41000 2
Zinc 82.1 610000 10
Arsenic 9.8 3.8 32.8
10 Beryllium 0.5 mg/kg 4100 0.02
Chromium 19 3100000 0.02
Copper 19.6 82000 15
Lead 10 none 2
Nickel 24.9 41000 2
Zinc 74.9 610000 10
Arsenic 8.8 3.8 32.8
Mercury 0.6 None 0.058
SB96-02 6 Beryllium 0.7 mg/kg 4100 0.02
Chromium 25.6 3100000 0.02
Copper 20.4 82000 15
Lead 13 None 2
Nickel 26 41000 2
Zinc 73.6 610000 10
Arsenic 11.4 3.8 32.8
8 Beryllium 0.5 mg/kg 4100 0.02
Chromium 17.8 3100000 0.02
Copper 19.6 82000 15
Lead 13.6 None 2
Nickel 31.4 41000 2
8 Zinc 71.2 610000 10
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EPA

Nickel

34

Sample # | Depth (ft) Analyte Concen | Units - EPA
- | -tration | Region | Regionlll
i, . BTAG
Industrial :
o RBC
Arsenic - 10.2 3.8 32.8
10 Beryllium 0.5 mg/kg 4100 . 0.02
Chromium 16.4 3100000 0.02
- Copper’ 19.4 82000 - 15
Lead 13.4 None 2
Nickel 27.5 41000 2
Zinc - 66.9 610000 10
. Arsenic 10.6 3.8 32.8
SB96-03 6 Beryllium 0.8 mg/kg 4100 0.02
Chromium 20.1 -3100000 0.02
Copper 20.6 82000 15
Lead 14.7 None 2
‘Nickel 22.7 41000 2
Zinc 75.3 610000 10
- Arsenic - 9.9 3.8 32.8
8 . Beryllium 0.7 mg/kg 4100 0.02
Chromium 18.7 3100000 0.02
Copper 18.9 - 82000 15
. Lead 15.6 None 2
~ Nickel 28.2 41000 2
© Zinc 714 610000 10
Arsenic 10.2 3.8 32.8
10 Beryllium 0.6 mg/kg 4100 0.02
Chromium 18.9 3100000 0.02
Copper 18.8 82000 15
Lead 12 None 2
Nickel 23.3 41000 2
Zinc 70.6 610000 10
~ Arsenic 9.6 38 32.8
SB96-04 4 Beryllium 0.8 mg/kg 4100 0.02
: Chromium 21 3100000 0.02
Copper 20.6 82000 15
Lead 15.9 None 2
Nickel 20.9 41000 2
Zinc 72.9 610000 10
Arsenic 11.6 3.8 32.8
6 Beryllium 0.7 mg/kg 4100 0.02
Chromium 18.1 3100000 0.02
Copper 20.9 82000 15
Lead 15.6 None 2
6 28.5 41000 2
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Sample # | Depth (ft) Analyte Concen | Units EPA EPA
-tration Region | Region lil
i, BTAG
Industrial
RBC
Zinc 78.9 610000 10
Arsenic 111 3.8 32.8
10 Beryllium 0.5 mg/kg 4100 0.02
Chromium 18.1 3100000 0.02
Copper 16.4 82000 15
Lead 11.9 None 2
Nickel 20.9 41000 2
Zinc 68.3 610000 10
Arsenic 8.3 3.8 32.8
SB96-05 2 Beryllium 0.6 mg/kg 4100 0.02
Chromium 19.9 3100000 0.02
Copper 20.7 82000 15
Lead 22.8 None 2
Nickel 22.7 41000 2
Zinc 84 610000 10
Arsenic 10.7 3.8 32.8
Chlordane 810 ug/kg 16000 100
4.4'-DDD 310 24000 100
4 4'-DDE 440 17000 100
4,4-DDT 1300 17000 100
Dieldrin 180 360 100
4 Beryllium 0.7 mg/kg 4100 0.02
Chromium 19.9 3100000 0.02
Copper 21.7 82000 15
Lead 23.7 None 2
Nickel 25 41000 2
Arsenic 9.6 3.8 32.8
Zinc 93.9 610000 10
Chlordane 12000 ug/kg 16000 100
4,4'-DDD 5500 24000 100
4 4'-DDE 2300 17000 100
4.4-DDT 26000 17000 100
Dieldrin 1400 360 100
10 Beryllium 0.6 mga/kg 4100 0.02
Chromium 19.1 3100000 0.02
Copper 18.1 82000 15
Lead 26.4 None 2
Nickel 23.6 41000 2
Zinc 76.6 610000 10
Arsenic 9.2 3.8 32.8
10 Chlordane 5300 ug/kg 16000 100
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EPA

Sample # | Depth (ft) Analyte | Concen | Units EPA
~tration Region | Regionlil
' i, BTAG
Industrial
- RBC
4,4-DDD 2600 24000 100
4,4-DDE 820 17000 .- 100
4,4-DDT 12000 17000 1. - 100
Dieldrin | 750 360 100
SB96-06 4 Beryllium 0.6 mg/kg 4100 0.02
‘ Chromium 18.5 "~ | 3100000 0.02
Copper 15.9 - 82000 . 15
Lead 16.2 None- 2
Nickel - 19.5 41000 2
Zinc - | 615 610000 10
Arsenic 10.3 - 3.8 32.8
6 Beryllium 0.7 mg/kg 4100 0.02
Chromium 20.7 3100000 0.02
Copper | 20.1 82000 - 15
Lead 14.8 None 2
Nickel 26 41000 2
Zinc 67.9 610000 . 10
Arsenic | 12 = 3.8 32.8
8 Beryllium 0.7 mg/kg 4100 - 0.02
Chromium 18.5 3100000 0.02
Copper - | 228 82000 15
Lead 16 None 2
Nickel 99:1 41000 2
Zinc 65.2 610000 <10
Arsenic 10.1 3.8 32.8
S$B96-07 2 Beryllium . 0.6 mg/kg 4100 0.02
Chromium 17.6 3100000 0.02
Lead 16.5 None 2
Nickel 19 41000 - 2
Zinc 61.6 610000 10
Arsenic 8.6 3.8 32.8
6 Beryllium 0.6 mg/kg 4100 0.02
Chromium 18.2 | 3100000 0.02
- Copper 20.6 82000 15
Lead 15.5 None 2
Nickel 28.8 41000 2
Zinc 77.2 610000 10
Arsenic 12 3.8 32.8
Chlordane 300 ug/kg 4400 100
8 Beryllium 0.5 mg/kg 4100 0.02
8 18.9 0.02

Chromium
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Sample # | Depth (ft) Analyte Concen | Units EPA EPA
-tration Region | Region il
i, BTAG
Industrial
RBC
Copper 19.4 82000 15
Lead 13.6 None 2
Nickel 29.2 41000 2
Zinc 69.8 610000 10
Arsenic 10.8 3.8 32.8
SB96-08 2 Beryllium 0.7 mg/kg 4100 0.02
Chromium 18 3100000 0.02
Copper 16.3 82000 15
Lead 36.6 None 2
Nickel 22.2 41000 2
Zinc 76.8 610000 10
Chlordane 19000 ug/kg 4400 100
4,4-DDD 4300 24000 100
4,4'-DDE 2400 17000 100
44'-DDT 20000 17000 100
Dieldrin 570 360 100
Lindane 140 4400 100
6 Beryllium 0.7 mg/kg 4100 0.02
Chromium 18.1 3100000 0.02
Copper 211 82000 15
Lead 14.7 None 2
Nickel 23.8 41000 2
Zinc 66.5 610000 10
Arsenic 99 3.8 32.8
10 Beryllium 0.6 mg/kg 4100 0.02
Chromium 17.5 3100000 0.02
Copper 17.7 82000 15
Lead 13.5 None 2
Nickel 231 41000 2
Zinc 57.9 610000 10
Arsenic 9 3.8 32.8
Chlordane 100 ug/kg 16000 100
SB96-09 2 Beryllium 0.5 mg/kg 4100 0.02
Chromium 15 3100000 0.02
Lead 16.4 None 2
Nickel 20.8 41000 2
Zinc 54.9 610000 10
Arsenic 7 3.8 32.8
6 Beryllium 0.7 ma/kg 4100 0.02
Chromium 21 3100000 0.02
6 Copper 20.8 82000 16
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1 Concen-

EPA

Sample # | Depth (ft) Analyte Units . EPA
| -tration Region | Region Il
I, | BTAG
Industrial | -
RBC -
Lead 17 None 2
Nickel 221 41000 - 2
Zinc - 68.4 610000 10
Arsenic - 103 3.8 32.8
10 Beryllium 06" mg/kg 4100 0.02
Chromium - 17.7 - 3100000 0.02
Copper 19.1 82000 15
Lead- | 137 None 2
Nickel 249 41000 2
Arsenic 9.6 3.8 - 32.8
Zinc 715 610000 10

Note: Concentrations in ug/kg are equwalent to parts per billion (ppb) and mg/kg are

equivalent to parts per million (ppm).
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SB96-05 SOJL RESULTS
DEPTH (FT1 ANALYTE AMQUNT | UNITS
PESTICIDES 2 CLORDANE 810 | ug/kg
2 DIELDRIN 180 | yaskg
4 CLORDANE 12000 | ug/kg -
4 4,4'-D0D 5500 | ug/kq
4 4.4” -DDE 2300 | ug/kg
4 4,4 D0T 26000 | wua/kg
4 DIELDRIN 1400 | ug/kg
10 CLORDANE 5300 | ug/kaq.
10 4,4' 00T 12000 | uqs/kg
10 DIELDRIN 750 | ugskg
METALS 2 BERYLL IUM 0.6 | mg/kQ
4 BERYLL [UM 0.7 | mg/kQ
10 BERYLL [UM 0.6 | mg/Kg
SB96-07 SOIL RESULTS
DEPTH (FT) ANALYTE AMOUNT |_UNITS
VOLATILES 8 TE TRACHLORDE THENE 15C 1 ug/skg
PESTICIDES 2 DIELDRIN I3 1 vaskg
METALS 2 BERYLL fUM Q.6 mg/xg “
6 BERYLL (UM 0.6 mq/kg \ LZASEﬁé};E—R MAIN
8 QERYLL IUM 0.5 mg/kQ \&6—5-
SB96-02 (MW96-2) SQIL RESULTS R
OEPTH (FT) ANALYTE AMOUNT | _UNITS I e N
METALS 3 BERYLL [UM 0.7 _ | mg/kg ~ 7 TMW=TY
8 BERYLL [UM 0.5 mq/kq mg 3
10 BERYLL [UM 0.5 mg/kg I
PIT 1867
R
SB96-04_SOIL RESULTS X M
DEPTIH (FT) ANALYTE AMOUNT [ UNITS
METALS 4 BERYLL [UM 0.3 mg/kg SB96—«
[3 BERYLL [UM 0.7 mg/kg. ‘
10 BERYLL IUM 0.5 mg/kQ /’
$896-03 SOJL RESULTS =
DEPTH (F 1) ANALYTE AMOUNT | UNITS -] MW396 —- 11—
METALS 3 BERYLL [UM 0.8 | mg/kg o
8 BERYLL (UM 0.7 mg/kg P
10 BERYLL UM 0.6 mg/kg - UNKNOWN SB .
—
o
$836-01 (MW¥96-11 SOIL RESULTS =
DEPTH (FT I ANALYTE AMOUNT | UNITS w1
PESTICIDES 2 K.4' -DOT 2200 | ug/kg
2 DIELOAIN 1100 | ug/kg
METALS 2 ERYLL TUM 0.6_| mg/kg
[} ERYLL [yM Q.1 mq/kQ
10 BERYLL [UM 0.5 mg/kg
- - - - LR IR Ay IR B 4 v aXa N B P A el el al Yoy

METALS
/ ﬁ

— S596-06 SOJL RESULTS
CEPTY (FTIT ANALYTE AMOUNT ! UNITS
YALATILES 3 TETRACHLOROE THENE 380 ug/kg
4 SERYLL TUM C.6 ma/kg
& SERYLL (UM 0.7 | mgskg
8 SERYLL [UM 0.7 ma/kg
S396—08 SOIL RESULTS
DEPTH (FTII ANALYTE AMOUNT | UNITS
PESTICIDES 2 A_PHA BHC 130 1 _ugskg
2 3ZTA BHC 550 | waskq
2 CHLORDANE 13000 | ua/kg
2 4.4°~000 4300 | ug/sk
2 4.47-B0E 24C0C | ua/kgq
2 4.4 -00T 20000 | vaskg
2 DIELDRIN 570 | ua/k
10 DIELDRIN 87 ! uask
METALS 2 SZRYLLIUM G.7 1 ma/kg
€ 12ERYLLIUM 0.7 | uaskg
10 SCTRYLL (UM 0.5 | my/re
$396-09 SQIL RESULTS
DEPTH (FTV ANAL YTE AMOUNT | UNITS
METALS 2 SZRYLLIUM 0.5 ma/x
3 SZRYLLIUM 0.7 m/kg
10 2EAYLTYM 0.6 | mg/kg

—i 1339

SCALE: | lNCoH =100 FEET

100’

1007
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5.1.1.5 Screening Criteria for Soil

No federally promulgated cleanup levels have been established for soil contamination. The
contaminant concentrations detected in the soil found on this site will be compared to industrial
risk-based levels from guidance published by the EPA Region III RBCs (industrial) and BTAG
(Biological Technical Assistance Group) screening levels, since no guidance has been published
by Region VII. Region VII is the EPA region where this site is located. Comparison to these
RBCs will provide a conservative screening for soil contamination. This conservative approach
is due to the assumptions made in the Region III risk calculations. The industrial calculations
assume that there is always a worker working at that site for 8 hours/day for 250 days/year. The
current site is used as a parking lot and is used every day in the summer. But, the exposure to
soil does not occur for much of the year during the winter. For these reasons, the Region III
RBCs are considered a conservative screening tool. EPA Region III BTAG screening levels are
“based upon the lowest value from a combination of sources considered to be protective of the
most sensitive organism in the media.” Thus the screening levels are conservative and protective
of ecological receptors.

The Region III industrial RBCs and EPA Region III BTAG screening levels provide “to be
considered” (TBC) guidelines of potential risks associated with the site soil. “To be considered”
guidance are non-promulgated advisories, proposed rules, criteria, or guidance documents issued
by federal or state governments. These advisories and guidance are to be considered when
determining protective cleanup levels where no promulgated regulations exist or where the
promulgated regulations are not sufficiently protective of human health and the environment.

5.1.2 Groundwater

Groundwater samples were analyzed for VOCs, SVOCs, pesticides, and metals. The analytical
results for groundwater indicated that various volatile organic compounds, semi-volatile organic
compounds, pesticides and metals concentrations were elevated above either EPA Region III
RBCs or IDNR MCLs. The samples that exceed EPA Region III RBCs or IDNR MCLs are
provided in Table 5-2 and Figure 5-3.

5.1.2.1 Volatile Organic Compounds

The results of VOC analysis indicated the presence of benzene, tetrachloroethene, methylene
chloride and carbon tetrachloride. Benzene was present in GW96-02 with concentration of 28
pg/L which exceeds the MCL of 5 pg/L. Tetrachloroethene (PCE) was present in GW96-01 and
GW96-02 with concentrations of 1.2J pg/L to 1100 pg/L, respectively. It is assumed that the
source of PCE was a waste product associated with pesticide mixing or laboratory vessel
cleaning. However, it is not known whether the Army used PCE at Building 67, but perhaps it
could have been used in the veterinary hospital. Methylene chloride was also detected but at
very low concentrations and it was detected in the method blanks. Carbon tetrachloride was
detected in GW96-01 and GW96-02 with concentrations of 1.9J pg/L to 13]J pg/L, respectively.
These concentrations either exceed the EPA Region III RBC for tap water of 0.16 pg/L or the

IDNR MCL of. 5.0 pg/L for carbon tetrachloride.

5.1.2.2 Semi-volatile Organic Compounds
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The results of SVOC analysis indicated the presence of 1,4-Dichlorobenzene, Isophorone, 2,4-

- -Dichlorophenol and 2,4,6-Trichlorophenol. These analytes were detected in GW96-02 only. The -

analyte 1,4- Dichlorobenzene was present in GW96-02 with a concentration of 3.0J pg/L which
exceeds the EPA Region III RBC (tap water) of 0.47 pg/L, but not the IDNR MCL of 75 pg/L.
Isophorone was present in GW96-02 with a concentration of 330 pug/L which is above the
Region Il RBC of 71 pg/L. 2,4-Dichlorophenol was detected in GW96-02 with a concentration
of 170 pg/L which exceeds the EPA Region III RBC (tap water) of 110 pg/L. The compound
2,4,6-Trichlorophenol was detected with a concentration of 13 pg/L. which exceeds the EPA
Region III RBC (tap water) of 6.1 ug/L

5.1.2.3 Pesticides

The results of pesticides analysis 1ndxcated the presence of Alpha BHC, Beta BHC, delta BHC,
and Lindane. Alpha BHC was present in GW96-02 at a concentration of 83 pg/l. which
exceeded the residential RBC of 0.011 pg/L. Beta BHC was present in GW96-02 at
concentration of 4 pg/L which exceeded the residential RBC of 0.037 nug/L. Delta BHC was
detected at 5 ug/l. No RBC exists for this compound. Lindane was present in GW96-02 at
concentration of 17 pg/L which exceeded the residential RBC of 0.052 pg/L. Pesticides were
not detected above the detection limits in GW06-01. These pesticides are believed to be
associated with the bending and bagging operations that occurred at Bulldmg 67 during the time
Barco used the building.

5,1.2.4 Metals -

The results of metals analy51s 1nd1cated the presence of arsenic, berylhum chromium, copper,
lead, nickel, selenium and zinc. However, only arsenic and lead were detected at concentrations

that exceeded the EPA Region III RBCs for tap water. Arsenic was present in GW96-01 at

concentration of 17 pg/L which exceeded the RBC of 0.045 pg/L. Lead was present in GW96-
01 at concentration of 22 pg/L which exceeded the RBC action level and IA DNR action level of
15 pg/L. In GW06-02, lead was detected at 15 pg/L and arsenic at 16 pg/L.

5.1.2.5 Herbicides 7
Herbicides were analyzed for but were not detected above the laboratory detection limits.
5.1.2.6 Screening Criteria for Gmfmdwater

Pertinent environmental regulations for groundwater at this site are the Iowa Department of
Natural Resources’ (IDNR) Maximum Contaminant Levels (MCLs) and EPA Region IIT RBCs.
- The contaminant concentrations detected in the groundwater on-site were compared to the MCLs
established by JA DNR in Chapter 41 of the Iowa Administrative Code. The concentrations
~ were also compared to EPA Region III RBCs. The Region III RBCs are protectlve of human
health only. The RBC concentrations are calculated to be at excess risk of 1 x 10 or a hazard
index of 1. These are very conservative values and EPA has stated that an acceptable risk range
is from 1 x 10® to 1 x 10 and an acceptable hazard index of 1. :
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TABLE 5-2 SUMMARY OF GROUNDWATER SAMPLE RESULTS (BUILDING 67)

Well Analyte Concentration, JEPA Region lll RBC, Tap!IDNR MCL,(ug/l)
ug/l Water (ug/l)

GWS96-01  {Carbon Tetrachloride 1.94 0.16 5
Tetrachloroethene 1.2J 0.36 5
Chromium 255 55000 100
Lead 22 15# 15%
Arsenic 17 0.045 50

GW96-02 |Methylene Chloride 37 4.1 None
Chloroform 560 0.15 None
Carbon Tetrachloride 13J 0.16 5
Benzene 28 0.36 5
Tetrachloroethene 1100 1.1 5
1,4-Dichlorobenzene 3J 0.47 75
Isophorone 330D 71 None
2,4-Dichlorophenol 170 110 None
2,4 6-Trichlorophenol 13 6.1 None
Chromium 214 55000 100
Lead 15 15# 15#%#
Arsenic 18 0.045 50
Alpha BHC 83 0.011 None
Beta BHC 4 0.037 None
Lindane 17 0.052 None

ug/l: micrograms per liter; parts per billion; ppb

J. Estimated Concentration
D: Derived from 1:4 dilution of extract

#. lead value is an “action value” not Region ill RBC
none: no screening value exists for this compound
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5.2 ANALYTICAL RESULTS- OLD DUMP SITE

The following discussions will summarize analytical results by sample matrix. Soil sample
results have been tabulated with a comparison to EPA Region III industrial RBCs ( and Region
III BTAG soil screening levels. In addition, EPA Region IV Eco Concern levels and ER-L/ER-M
ranges were compared with the analytical results for sediment samples. Surface water analytical
results have been tabulated with a comparison to EPA Region III RBCs and IDNR promulgated
MCLs. Only the results that exceed either RBCs or MCLs are shown in the discussions in this
section. The data presented in the following sections and the remaining bulk data is tabulated
and provided as Appendix E.

5.2.1 Surface Soil

Soil samples were analyzed for volatile organics, semivolatile organics, pesticides and metals.
The analytical results for surface (0-1°) soils indicated that various semivolatile organics and
beryllium were detected. Only arsenic concentrations were greater than EPA Region 11l BTAG
soil screening levels. The samples that exceeded EPA Region III BTAG screening are provided
in Table 5-1 and Figure 5-4.

5.2.2 Volatile Organic Compounds

The results of VOC analysis indicated the presence of only methylene chloride. This compound
was also detected in the associated method blank. Its presence in the sample is attributed to
method blank contamination and it is not considered a contaminant of concern.

5.2.3 Semivolatile Organic Compounds

Several SVOCs were detected. They include phenol, naphthalene, 2-methylnaphthalene,
acenaphthylene, acenaphthene, dibenzofuran, fluorene, phenanthrene, anthracene, di-n-
butylphthalate, fluoranthene, pyrene, benzo(a)anthracene, chrysene, bis(2-ethylhexyl)phthalate,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno (1,2,3-cd)pyrene,
dibenz(a,h)anthracene, and benzo(g,h,i)perylene. However, none of these compounds were
detected at concentrations above EPA Region III RBCs. The low level detections of the
compounds may be attributed to naturally occurring sources.

5.2.4 Pesticides

The results of pesticides analysis indicated the presence of 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT
in all six surface soil samples. However, none of the concentrations detected were over the
industrial Region III RBCs. The low levels detected are indicative of background levels of
pesticides from use of these chemicals to control insects.
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5.2.4.1 Metals

The results of metals analysis indicated the presence of antimony, arsenic, beryllium and
mercury over the screening criteria. Antimony was detected in two (§596-02-01 and SS96-06-
01) samples at low levels that were greater than the EPA Region III BTAG Screening level.
Beryllium was detected at concentrations greater than the EPA Region HI BTAG Soil Screening
Level in all six soil samples (plus one duplicate). Sample SS96-01-01 had a beryllium
concentration of 2.2 mg/kg. Duplicate samples S896-06-01 and SS96-06-01-01 had
concentrations of 2.6 and 2.2 mg/kg respectively. These are both over the BTAG Screening
Level of 0.02 mg/kg. Beryllium was not detected at concentrations greater than the Region 111
RBC of 4100 mg/kg. Arsenic was detected over the EPA Region III RBC and EPA Region 111
BTAG soil screening values in all six soil samples (plus one duplicate) Mercury was detected
over the EPA Region III BTAG soil screening value of 0.058 mg/kg in four samples. Mercury
concentrations ranged from 0.16 mg/kg to 0.4 mg/kg.

5.2.5 Screening Criteria for Soil

No federally promulgated cleanup levels have been established for soil contamination. The
contaminant concentrations detected in the soil found on this site will be compared to industrial
risk-based levels from guidance published by the EPA Region III RBCs (industrial) and BTAG
(Biological Technical Assistance Group) screening levels, since no guidance has been published
by Region VII. Region VII is the EPA region where this site is located. Comparison to these
RBCs and screening levels will provide a conservative screening for soil contamination. This
conservative approach is due to the assumptions made in the Region III risk calculations. The
industrial calculations assume that there is always a worker working at that site for 8 hours/day
for 250 days/year. The current site is used as a recreational area and is used every day in the
summer. But, the exposure to the soil does not occur for much of the year during the winter. For
these reasons, the Region III RBCs are considered a screening tool and are considered health
protective. Region III BTAG screening levels are “based upon the lowest value from a
combination of sources considered to be protective of the most sensitive organism in the media.”
Thus the screening levels are conservative and protective of ecological receptors.

The EPA Region III RBCs and BTAG screening levels provide “to be considered” (TBC)
guidelines of potential risks associated with the site soil. “To be considered” guidance are non-
promulgated advisories, proposed rules, criteria, or guidance documents issued by federal or
state governments. These advisories and guidance are to be considered when determining
protective cleanup levels where no promulgated regulations exist of where the promulgated
regulations are not sufficiently protective of human health and the environment.
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TABLE 5-3 SUMMARY OF SURFACE SOIL SAMPLE RESULTS (OLD DUMP SITE)

. 47

Sample Analyte |-Amount | EPA Regionlll EPA Region lll
' .in mglkg BTAG Soil RBCs, Industrial,
Screening Levels Soil ingestion
(mg/kg) (mglkg)
$596-01-01 Beryllium 2.2 0.02 - 4100
Arsenic 8.2 0.328 3.8
Mercury 0.16_ 0.058 .None
$596-02-01 Antimony 14J 0.48 820
Beryllium 0.7 0.02 4100
Arsenic 10 0.328 3.8
Mercury 0.17 - 0.058 None
$596-01-03 Beryllium 0.7 - 0.02 4100
Arsenic 5.9 0.328 3.8
Mercury 04 . 0.058 - None
$596-01-04 Beryllium | 0.06 0.02 "~ 4100
Arsenic 71 0.328 3.8
$896-01-05 Beryllium 0.6. 0.02 4100
Arsenic - 6.9 | 0.328 3.8
$596-01-06 Antimony 0.5 0.48 - 820
Beryllium 2.6 0.02 4100
Arsenic 9.5 0.328 3.8 -
Mercury |. 0.26 0.058 None
$896-01-06 Beryllium | 2.2 0.02 4100
(duplicate) Arsenic 9.5 0.328 3.8
Mercury 0.27 0.058 None
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5.2.6 Sediment

Sediment samples were analyzed for volatile organics, semivolatile organics, pesticides and
metals. The analytical results for the six sediment samples showed that various volatile organics,
semivolatile organics, metals and pesticides were either elevated above NOAA ER-L or ER-M or
EPA Region 1V Eco Concern levels. The samples that exceed the screening criteria are
illustrated on Table 5-4 and Figure 5-4.

5.2.6.1 Volatile Organic Compounds

The results of VOC analysis indicated the presence of acetone and methylene chloride.
Methylene chloride was also detected in the associated method blank. Its presence in the sample
is attributed to method blank contamination and it is not considered a contaminant of concern.
The acetone concentration detected was an estimate concentration, detected lower than the
laboratory’s detection limit and is not of concern.

5.2.6.2 Semivolatile Organic Compounds

Several SVOCs were detected in one or more of the sediment samples. They include 4-
methylphenol, naphthalene, 2-methyl naphthalene, hexachlorocyclopentadiene, 1,2,4-
trichlorobenzene, 2,4,6-trichlorophenol, and acenaphthylene. 2-methylnaphthalene was detected
above the ER-L of 70 ug/kg in sample SD96-01-01 at a concentration of 120J ug/kg. Sample
SD96-03-01 contained 80J ug/kg of acenaphthylene which is above the ER-L of 44 ug/kg.
However, all of the other semivolatiles detected were at estimated concentrations, detected lower
than the laboratory’s detection limit. The low level detections of all of the semivolatile
compounds is attributed to naturally occurring sources.

5.2.6.3 Pesticides

The results of pesticides analysis indicated the presence of 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT
in four sediment samples.

Sample SD096-01-01 contained 16 pg/kg 4-4’-DDE, 29 pg/kg 4,4’-DDT and 38 pg/kg dieldrin.
All three compounds are detected over the ER-L value.

Sample SD96-03-01 contained several elevated concentrations of many pesticides. Alpha BHC,
Beta BHC, Delta BHC, Lindane, chlordane, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and dieldrin were
all detected in this sample. All detections were greater than the ER-L values.

Samples SD96-04-01 and SD96-06-01 both show low level detections of 4,4’-DDD, 4,4’-DDE,
and 4,4’-DDT. All values detected are greater than the ER-L value.

5.2.6.4 Metals

The results of metals analysis indicated the presence of cadmium, chromium, copper, lead,
nickel, zinc, arsenic and mercury. Concentrations detected are over the ER-L value for all of
these compounds. Ranges of metals and the ER-L are the following:

Cadmium 1.8 mg/kg in one sample ER-L 1.2 mg/kg
Chromium 221 mg/kg in one sample ER-L 81 mg/kg
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Copper 42.5t0 143 mg/kg in 4 samples ER-L 34 mg/kg

Lead 88 to 488 mg/kg in 6 samples ER-L 46.7 mg/kg
' Nickel 24.1 0 36.5 mg/kg in 6 samples  ER-L 20.9 mg/kg
Zinc " 189 to 571 mg/kg in 7 samples ER-L 150 mg/kg
Arsenic 9.1 to 23 mg/kg in 2 samples ER-L 8.2 mg/kg
‘Mercury 0.13 t0 0.39 in 3 samples ER-L 0.15 mg/kg

5.2.7 Screening Criteria for Sedlment

No federally promulgated cleanup levels have been established for sediment contamination. The
sediment results were compared against National Oceanic and Atmospheric Administration
-(NOAA) ER-L and ER-M and Region IV Ecological Concerns Values. Both of these different
screening values are for the protection of ecological receptors. There are currently no screening
values for human health protection. NOAA has printed Effects Range -Low (ER-L) and Effects
Range -Median (ER-M) values in sediment. -‘These values represent the relative likelihood or
potential for adverse biological effects occurring due to exposure of biota to toxicants in
sediments. The ER-L and ER-M values were established objectively by determining the lower
10 and 50 percentiles in data gathered by NOAA. Although the consensus ER-L and ER-M
concentrations may be used as guidance in evaluating sediment contamination data, there is no
~ intent expressed or implied that these values represent official NOAA standards. The Region IV
Ecological Screening Values are based on contaminant levels associated with a low probability
- of unacceptable risks to ecological receptors. These values are based on conservative endpoints

and sensitive ecological effects data. For these reasons, comparison to these values will provide -

a conservative screening for sediment contamination. The ER-L and ER-M values provide “to
be considered” (TBC) guidelines of potential risks associated with the site sediment. “To be
‘considered” guidance are non-promulgated advisories, proposed rules, criteria, or guidance
documents issued by federal or state-governments. These advisories and guidance are to be
considered when determining protective cleanup levels where no promulgated regulations exist
or where the promulgated regulations are not sufﬁcwntly protective of human health and the
environment. :
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TABLE 5-4 SUMMARY OF SEDIMENT SAMPLE RESULTS (OLD DUMP SITE)

Sample Analyte Concentration| ER-L/ER-M, | Region 4 Eco
, Ha/kg** ualkg ** Concerns,
pa’kg**
SDY96-01-01 2-methyinaphthalene 1204 70/8670 330
4,4'-DDE 16 22127 3.3
4,4-DDT 29 1.68/46.1 3.3
dieldrin 38 0.02/8 33
cadmium 1.8 1.2/3.6 1
copper 51.5 34/270 18.7
lead 216 46.7/218 30.2
nickel 31 20.9/51.6 15.9
zinc 37 150/410 124
Mercury 0.13 0.15/0.71 0.13
arsenic 23 8.2 70
SD9Y%6-02-01 lead 88 46.7/218 30.2
Copper 31 34/270 18.7
nickel 24.1 20.9/51.6 15.9
zinc 189 150/41.0 124
SD96-02-01-01(duplicate [copper 42.5 34/270 18.7
of 02-01) lead 128 46.7/218 30.2
nickel 28.9 20.9/51.6 15.9
zinc 196 150/410 124
mercury 0.156 0.15/0.71 0.13
SD9%6-03-01 acenaphthylene 80J 441640 330
alpha-BHC 810J
beta-BHC 980
delta-BHC 250
lindane 420 3.3
chlordane 22000 0.5/8 1.7
4,4-DDD 15000 3/350 3.3
4,4-DDE 7400 22127 3.3
4.4-DDT 50000 1.58/46.1 3.3
dieldrin 2500 0.02/8 3.3
Copper 26 34/270 18.7
lead 142 46.7/218 30.2
nickel 246 20.9/51.6 15.9
zinc 268 150/410 124
arsenic 9.1 8.2/70 7.24
mercury 0.39 0.15/0.71 0.13
SD96-04-01 4,4-DDD 51 3/350 33
4,4-DDE 78 22027 33
4 4'-DDT 36 1.58/46.1 3.3
Cadmium 1.9 1.2/9.6 1
copper 46.2 34/270 18.7
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SD96-04-01 lead 488 46.7/218 30.2
nickel 292 20.9/51.6 15.9

- zinc - 241 1560/410 124
SD96-05-01 copper - 219 341270 18.7
Lead - - 3.3 46.7/218 30.2

. zinc 203 150/410 124
SD96-06-01 4.4-DDD 70 3350 33
' . 4,4-DDE 54 2.2127 3.3
4,4'-DDT 45 1.58/46.1 3.3

Cadmium 1.8 1.2/9.6 1

chromium 221 81/370 52.3

copper 143 34.270 18.7

lead 409 46.7/218 30.2

nickel 365 20.9/51.6 15.9

zinc 571 150/410 124

ug/kg micrograms per kilogram; parts per billion; ppb
**: Units for inorganics are in mg/kg, milligrams per kilogram, parts per million

J: Estimated Concentration

ER-L: Effects Range, Low

ER-M: Effects Range, Median
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5.2.8 Surface Water

One surface water sample was taken and analyzed for volatile organics, semivolatile organics,
pesticides and metals. The analytical results showed only one estimated concentration of bis(2-
ethylhexyl)phthalate at 1 JB pg/l and arsenic at 3 pg/l. Bis(2-ethylhexyl)phthalate is a common
laboratory contaminant and was also found in a blank. It appears that Bis(2-ethylhexyl)phthalate
is not present in the surface water. The EPA Region IV Chronic Freshwater Quality Screening
value for arsenic is 190 pg/l. These detections are very low level and indicate that the surface
water has not been contaminated by past dumping activities. In one sample, arsenic exceeded
the EPA Region III tap water RBC of 0.045 ug/l but not the Jowa MCL of 50 ug/l. No other
contaminants were detected in the surface water.

5.2.9 Screening Criteria for Surface Water

No promulgated cleanup levels have been established for surface water contamination. The
contaminant concentrations detected in the surface water found on this site were compared to
EPA Region IV Chronic Freshwater Quality Screening Values, which are protective of
ecological receptors.. There is currently no guidance that has been published by Region VIL
Region VII is the EPA region where this site is located. There are currently no screening values
for human health protection. The ecological screening values are based on contaminant levels
associated with a low probability of unacceptable risks to ecological receptors. These values are
based on conservative endpoints and sensitive ecological effects data. For these reasons,
comparison to EPA Region IV Chronic Freshwater Quality Screening Values will provide a
conservative screening for surface water contamination.

The EPA Region IV Chronic Freshwater Quality Screening Values provide “to be
considered” (TBC) guidelines of potential risks associated with the site surface water. “To be
considered” guidance include non-promulgated advisories, proposed rules, criteria, or guidance
documents issued by federal or state governments. These advisories and guidance are to be
considered when determining protective cleanup levels where no promulgated regulations exist
or where the promulgated regulations are not sufficiently protective of human health and the
environment.

5.3 EVALUATION OF DATA QUALITY

The laboratory analytical data was reviewed and verified by the government and contract
laboratories (MR Laboratory and Continental Analytical Services) and evaluated by the USACE
project chemist for compliance with project objectives. Data usability was determined by
comparing the project DQOs against the quality of the final analytical results. The analytical
program for this project conformed with the USACE-Omaha District Chemistry General SOS
and the General Geology SOS. Samples were also collected and analyzed in accordance with
ASTM and EPA, and using laboratory specific QA/QC procedures. These procedures were
followed to generate high quality data.

5.3.1 USACE Project Chemist Data Quality Evaluation

In addition to the internal validation conducted by MR Lab and CAS, the USACE project
chemist performed data validation of the data set. This included an evaluation and validation of
samples based on:
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Field Duplicate Analyses
- Trip blank analyses

Initial sample inspection and COC documentation;

Holding Times;
Duplicate Control Samples;
Method Blank Analyses

Surrogate recoveries;

- The precision, accuracy, representatlveness completeness, and comparablllty (PARCC)
parameters as they apply to this CDQAR and :

- An overall assessment of data compared to the project DQOs.

A more complete description of the data quality evaluation that was performed can be found in
the Chemical Data Quality Assessment Report (CDQAR) dated May 29, 1997, which is included
as Appendix F.

The data quality evaluation found that there were some instances of out—of-control quality
control by the analytical laboratory These instances and their impact on the data are described
below.

- 5.3.1.1 Former Building 67 -'D’eficiencies and Corrective Action |
Several of the out of control QC issues impact the usability of the data. Removing false

negatives and positives from the data set provides a more accurate portrayal of conditions -

existing at the Former Building 67 and Old Dump Site and complies with the corrective action
DQO goal for the project. The reviewed and qualified data are suitable for addressing the overall
objective of this investigation: to evaluate the nature and vertical and lateral extent of
contamination associated with these two sites. In addition, the collected data can be used to
evaluate risk to human health and the environment and to make risk-based recommendations
regarding whether or not further investigation or remedlatlon is warranted.

5.3.1.2 Old Dump Site - Deficiencies and Corrective Action

Sample ODS-SS96-01-01 was analyzed as part of analytical Batch 080694A for pesticides. The
MS and the MSD recovery were both negative for this sample. This resulted in qualification of
4,4-DDT for this sample as “R”, rejected. Since there was only one sample in the analytical
batch, no other samples required qualification. The laboratory detected 94 ug/kg 4,4’-DDT in
sample ODS-SS96-01-01. However, since this was qualified as “R”, this data point is unusable.

The significance of this should not be severe, since the concentration was lower than the EPA
Region 3 RBC for DDT.

For SVOC Batch 960822es2, three of the MSD sp1k1ng compounds (1,4- dlchlorobenzene 1,2,4-
trichlorobenzene, and pentachlorophenol) and one (pentachlorophenol) of the MS spiking
compounds had percent recoveries lower than the laboratory control limits. This batch also
experienced LCS difficulties. Professional judgment was used in qualification based on MS and
MSDs. Only one of these spiking compounds was detected in a sample analysis. 1,2,4-
“trichlorobenzene was detected in sample ODS-SD96-03-01 at 290 ug/kg. This detect has been
qualified as “R” and is not usable. This should be insignificant since the concentration detected
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was lower than the EPA Region 1II RBC for 1,2,4-trichlorobenzene. All other samples in the
batch were nondetect and have been qualified as “RU”.

A total of seventeen LCS percent recoveries were outside of the laboratory control limits. The
seventeen recoveries were contained in three different analytical batches. The three effected batches
were: Batch 960822es2, SVOCs; Batch 092096A, Pesticides; and Batch 960827ew2, SVOCs., Data
usability was affected for only two semivolatile compounds, 1,3-dichlorobenzene and 1,2-
dichlorobenzene, in one batch (960822es2). There were no detections of these two compounds in the
analytical batch. All non-detects have been qualified “RU”. No other data has been rejected based

on the L.CS results.
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6 CONCLUSIONS AND RECOMMENDATIONS

The United States Army Corps of Engineers conducted a site investigation at the former Ft. Des
Moines Building 67 and Old Dump sites. The investigation consisted of collecting soil,
'sediment, surface water and ground water samples and analyzing them for various compounds of
‘concern.

6.1 BUILDING 67 CONCLUSIONS

" 6.1.1 General

Former Building 67 was formerly utilized as a pesticide mixing facility by a private corporation,
Barco Chemical Company, during the years 1950 to 1959. Barco Chemical Company conducted
the pesticide mixing operation in both Buildings 67 and 138, under a lease agreement with DoD.
The building was demolished in 1961. The ownership of the property that was once occupied by
Building 67 was transferred to the City of Des Moines.

An Interim Remedial Action was performed by USACE, Rapid Response Sectlon in 1995. This
" IRA consisted of the removal of a pesticides contaminated drain conduit and adjacent soil that
previously existed between Building 67 and Building 138. This IRA was conducted on the
-BRAC portion of the site only. A chain link fence exist between the BRAC site (Building 138)
and the FUDS (Building 67) The FUDS portion of the drain conduit and associated
contaminated soil was not removed because of regulatory, contracting and budgetary constraints.
Since the investigation of Building 138 was performed under a BRAC contract, the appropriation
that funded this investigation did not allow contracting an IRA for FUDS. As a result, the
~ conduit and contaminated soil on the FUDS portion of the overall site was not removed during
the IRA. This report is intended to ascertain whether further remedial actions are required.

6.1.2 Soil

The contamination encountered at the-Building 67 site primarily consisted of pesticides in soil.
The most significant exceedances encountered at the former Building 67 site were the elevated
pesticide levels for chlordane, dieldrin, 4,4’-DDD, 4,4’-DDE and 4,4’-DDT that were detected in
soil samples from borings SB96-1, SB96-5, SB96-7 and SB96-8. Two borings, SB96-5 and
SB96-8, appear to be in or very near the source(s) of the pesticides release. It is probable that the
pesticides detected in SB96-8 result from its close proximity to the drain conduit that was left in
place after the BRAC removal action. It is assumed that the results from SB96-05 indicate that
this boring was located close to an interior floor drain or drain conduit. The vertical distribution
of pesticide impacted soil indicated relatively shallow impacts in SB96-8 (2-4 ft. b.g.s.) and
relatively deep impacts in SB96-05(2-10 ft. b.g.s.). The magnitude of pesticides impacts to soil
in both borings decreased with depth dramatically. It is also possible that elevated Pesticides
concentrations at the deeper sample intervals in SB96-05 may have been carried down during the
drilling process. With these two exceptions, the remaining pesticides impacted soils do not
appear to represent a significant risk to human health or the environment. Beryllium
concentrations exceeded EPA Region III BTAG soil screening levels but not Region III RBC's.
.Copper, Chromium, Lead, Nickel and Zinc concentrations in most surface and subsurface soil
samples exceeded the EPA Region IIl BTAG screening levels. All of the metals discussed above
however, did not exceed 2 times the background concentrations for these metals as calculated by
~ Versar (EI/RA/AA, 1995).
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6.1.3 Groundwater

The contamination encountered at the Building 67 site primarily consisted of VOCs, SVOCs and
pesticides in groundwater. It was noted that lead and arsenic were detected at levels that slightly
exceeded IDNR promulgated MCLs in groundwater. The lead and arsenic detected in
groundwater is also likely to have resulted from suspended sediments that werc present in the
water samples. Tetrachloroethene (PCE) was detected in both soil and groundwater although the
PCE concentrations in soil did not exceed screening levels. The PCE detected in groundwater
excceded both the EPA Region III RBC (tap water) and IDNR MCL in MW96-02. However,
only the EPA Region III RBC (tap water) was exceeded in MW96-1. In groundwater samples,
three pesticides, Alpha BHC, Beta BHC and Lindane, were detected at concentrations that
exceeded the EPA Region III RBCs (tap water). In addition, the groundwater sample collected
in MW96-02 indicated elevated concentrations of four semi-volatiles; 1,4-Dichlorobenzene,
Isophorone, 2,4-Dichlorophenol and 2,4,6-Trichlorophenol, above their respective EPA Region
ITII RBCs (tap water).

6.2 BUILDING 67 RECOMMENDATIONS

6.2.1 Soil

The recommendation for pesticides impacted soil includes the development of an EE/CA for
removal of contaminated soil. The number and distribution of soil samples collected as part of
this PA/SI are considered to be adequate for calculating soil volumes in support of a removal
action, which is the anticipated future direction at this site. No further action is proposed for
elevated metals concentrations because they appear to occur naturally.

6.2.2 Groundwater

The recommendation for VOC, pesticide and SVOC impacted groundwater includes the
development of an EE/CA to evaluate removal actions for contaminated groundwater.

The metals and pesticides detected in groundwater at this site were only marginally elevated
above their respective screening levels and they lack transport mobility. The metals detected in
these groundwater samples were also detected in the soil samples collected at this site and are
likely to be representative of background concentrations. The surficial aquifer flow conditions
are not conducive to groundwater flow that would be suitable for a private, municipal or
industrial water supply. The only potential threat to down-gradient water supplies would be off-
site migration of impacted groundwater via seepage into the creek channel down-gradient from
the site. Based on the low hydraulic conductivity encountered at this site it is highly unlikely
that contaminant transport off site is occurring or will occur in the near future. For these reasons,
it is not currently recommended that contaminated groundwater be removed solely to remediate
metals or pesticides impacted groundwater.

6.3 OLD DUMP SITE CONCLUSIONS

A total of six surface soil, six sediment and one surface water sample was collected at the Old
Dump Site. Of these samples the data collected from six sediment and six surface soil samples
exceeded the selected screening criteria. Various analytes of concern were detected at
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concentrations that exceeded either the EPA Region IV Eco Concerns or NOAA’s ER-L/ER-M
guidance. It should be noted that these guidelines are not promulgated action levels but rather a
means of screening data for a comparative baseline. These guidance levels do not take into
account reg10na1 or locally elevated concentrations of metals that may be entirely natural in
origin. It is obvious that any pestlcldes detected occur directly as a result of anthropogenic
activity, such as pest control

The Iowa Department of Natural Resources (IDNR) Fisheries Management Division sampled |

fish for potential chemical contamination in 1995. Bioassay results documented that largemouth
bass tissue samples indicated elevated concentrations of DDE (0.073 mg/kg) and Methoxychlor
(0.22 mg/kg) only. All other analytes were below quantitation limits. The elevated DDE
concentration detected in the fish tissue sample compared to lake sediment samples illustrating
the effect of bioaccumulation of this contaminant on a predator species which is incidentally
exposed to suspended sediments during windy conditions and by consumption of prey with
potentially greater exposure. The Iowa Department of Natural Resources (IDNR) issued a letter
report to USACE, Omaha District, in which the Fisheries Management personnel determined that
the levels of contamination were not believed to present an immediate or long-term health risk to
human receptors. :

6.3.1 Sediment

The primary analytes of concern that were detected in sediment samples at the Old Dump site
were pesticides, metals and SVOCs. The pesticides, alpha BHC, beta BHC, delta BHC, lindane,
_chlordane, dieldrin, 4,4’-DDT, 4,4’-DDD and 4,4’-DDE were detected in some sediments that

exceeded the selected screening criteria.”

The metals arsenic, cadmium, chromium, copper, lead, nickel, mercury and zinc were detected in
sediment samples exceeding the selected ecological screening criteria.

The semi-volatiles, 2-methylnapthalene and acenapthalene, were detected at concentrations that
exceeded the selected screening criteria. The presence of these semi-volatiles in sediment is
inconclusive because they were detected at concentrations below their respective reporting limits
and thus are estimates.

6.3.2 Soil T
The metals beryllium, arsenic, antimony and mercury were detected in surface soils in
concentrations that exceeded the selected EPA Region III screening criteria. -

6.3.3 Surface Water

- Bis(2-ethylhexyl)phthalate : and arsenic were detected in the surface water sample.
Bis(20ethy1hexyl)phthalate is attributed to laboratory contamination. The concentration of
arsenic in the surface water sample was less than EPA Region IV Chronic Freshwater Quahty

screening levels for ecological receptors.
6.4 OLD DUMP SITE RECOMMENDATIONS

6.4.1 Sediment

Based on the current site use as a park, level of contamination and limited exposure pathway, the
recommendation for pesticides in sediments at this site is No Further Action.
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The presence of these metals in the sediment data is inconclusive as to whether they are actual
contamination or naturally occurring. Comparison of the sampled concentrations of these metals
with background concentrations suggests that it is probable that these metals occur in sediments
at this site naturally. It should also be noted that the human exposure pathways are limited for
metals impacted sediments at this site because the sediments are covered by a lake. However,
the collection of a bioassay sample(s) (fish) from the reservoir at this site may be warranted to
determine whether ecological receptors and human receptors may be adversely impacted by
elevated metals in sediment.

The presence of SVOCs in sediment may not be related to past disposal activities since these two
analytes are commonly found in diesel fuel and asphalt. Since the semi-volatiles were detected
in sediments at relatively low estimated concentrations, No Further Action is recommended for
semi-volatiles at this site.

6.4.2 Surface Soil

Beryllium, arsenic, antimony and mercury were detected over screening criteria. The levels of
beryllium and mercury are low and the presence of these metals in the surface soil data is
inconclusive as to whether it is actual contamination or naturally occurring. It is probable that
these metals are naturally occurring in surface soils at this site, based on a comparison with
published background concentrations depicted in Section 4. Arsenic levels are less than
published background concentrations and site specific background concentrations discussed in
Section 4. The magnitude of antimony concentration detected in surface soil is generally low
with respect to background and not of concern. No Further Action is recommended for metals at
this site.

6.4.3 Surface Water

The results for the analyses of surface water indicated that the detection of bis(2-
cthylhexyl)phthalate and arsenic are not of concern. No Further Action is recommended for
surface water at this site.
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- N/A —
- - 3 —
- 4 —
12_:0. CH LEAN TO FAT CLAY —sTAE'T'Esa'B'z_—'—
- ] - A 1} :
IMEDIUM STIFF. MEDIUM 3 STOP 0932 —
_—1T0 HIGH PLASTICITY. —
—JGRAY AND TAN WITH IRON —
Z]STAINING STICKY., MOIST]|. 3 —
13 — HEADSPACE N =8 —
: N/A 5 REC- = 2-0' :
—|CC—CH HEAVILY OXIZED —
S SRS IO ol i £
14 _— W H AND ., . H:IGH__ __r ! —_ - e ]
—{PLASTICITY., DRY. LESS g;égTog_g;? —
TSTICKY. DARK BROWN - .3 : _ —
= - 4 :
15 HEADSPACE N =9 —
— N/A , REC. = 2.0’ —
— . 5 |
—]CL-CH LEAN TO FAT CLAY —
—JSTIFF, MEDIUM TO HIGH- 7 [
16 —JPLASTICITY, sTICkY, | | | ] —
—IMOIST, BROWN WITH [RONT START 0954 [
—~|STAINING 3 STOP 0955 —
- 6 E
7-22-96 17 ——] |HEADSPACE N = 15 —
1035 - ©N/A o REC. = 2.0° |=
1029 = 12 —
\VAN PP WATER ENCOUNTERED |—
— ML= LEAN SILT WITH : START 1001 —
—ITRACE OF GRAVEL. STIFF. 3 STOP —
_—JLOW PLASTICITY., SOME ' —
—]FINE SAND AND GRAVEL. =
—IMOIST. GRAY WITH RUST 5 —
1021 |, 4 _STAINING |HEADSPACE| 49.0 ' N = —
\V/ - N/A REC. = 2.0’ -
] 9 [
i D-1 —
- 13 -
|20 20.0 ‘ —
PROJECT " £1. pes MOINES BLDG. 67- HOLE NO. <g/Mwa6-1

ENG FORM S056A-R.

AUG 394

{Proponent: CECW-EG)

L

L]



HCLE NUMBZIAR
HTRW DRILLING LOG tcontinuaTION SHEET) SB/MNIE -1
PROUEET ET. DES MOINES BLDG. 67 | ™™™ CAROLYN SCHWAFEL TR TR
i SENING| CEQTECH SAMPLE TICA <
E‘Lcs}l. DEZIH G:SCRRPTIO#:C(},F MATERIALS ”EL??E(SS::\;’:L;YSN N oR EOR(E“BOX NG ;::%I'El NQL: BLQ':QC)CUNT ﬂ~:‘:jk5 —}
—ML - LEAN SILT WITH START 1018 —
—{SAND AND GRAVEL. VERY 5 STOP 1019 —
TSTIFF, LOW PLASTICITY. —
—]FINE SAND AND GRAVEL. —
ZIGRAY WITH RUST g -
— STAINING, WET -
21 —] N = 25 —
— REC. = 2.0’ —
- 16 -
] -
- 21 -
-— = . ! —
22 — BOTTOM OF HOLE = 22.0 =
] MONITORING WELL [
—] INSTALLED ON —
7 7-22-96 —
- {SEE WELL DIAGRAM)I—
= =
24 = =
. [
. —
] [
7 —
- —
_— -
— -
HOLE NO. _
PROJECT £1. pES MOINES BLDG. 67 SB/MWI6 -1

ENG FORM

5056A-R.

AUG 94

{Proponent: CECW-EG)




HTRW DRILLING LOG |wo e SB/MW35 -2

1.COMPANY NAME . 2.0RILL SUBCONTRACTOR ] SHEET SHEETS
USACE ’ CEMROEDGG o 1 o 5§
3.PROJUECT 4.LOCATION
FT. DES MOINES BLDG. 67 DES MOINES. IA.
5.NAME OF ORILLER o 6. MANUFACTURER’S DESIGNATION OF DRILL
AL OAKS ’ . GUS PECH 1100C . _
7.SI1ZES AND TYPES OF DRILLING 8.HOLE LOCATION
AND SAMPLING EQUIPMENT . SEE BELOW
41,4 1D HSA. BULLET B[T., 3” 00 SPLIT 9.SURFACE ELEVATION
SPOON (STAINLESS STEEL) : :
. 10.DATE STARTEOD N 11.0ATE COMPLETED
07-18-96 07-19-96
12.0VERBURDEN THICKNESS n 15.06PTH GROUNDWATER ENCOUNTERED E
- 17.9' FT.
13.06EPTH DRILLED INTO ROCK . 16.0EPTH TO WATER AND ELAPSED TIME AFTER ORILLING COMPLETED
0 B 12.45' FT. 18 HOUR
14, TOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY}
31.5'FT. . -
18.GEQTECHNICAL SAMPLES DISTURBED UNDI:;URBED 19.TOTAL NUMBER OF CORE BOXES
. 1 N - .
20.SAMPLES FOR CHEMICAL ANALYSIS voc - PP METALS PeST OTHER (SPECIFY}| QTHER (SPECIFY)| OTHER (SPECIFY}| 21, TCLAL CORE
) 8 x 40z 4 x 80z [Herb 4x804 - - RECOVERY %
22.0(SPOSITION OF HOLE BACKF ILLED | MONITORING WELL JOTHER (SPECIFY1[23.SIGNATURE OF INSPECTOR
’ - 07-19-96 - CAROLYN SCHWAFEL
ALL MEASUREMENTS FROM THE CURB ARE ’ SCALE 1% = 20

LUCATION SKETCH/COMMENTS TAKEN FROM GRASS‘SIDE

EXISTING
N — @ Mw-17.
v
f«“» L. CURB
10°
BLANK PARK @
MWI6 -2 -
GRAVEL PARKING AREA -
(FORMER BLDG. 67)
- GRASS . BL
PROJECT £T, DES MOINES BLDG. 67 HOLE NO. sg/Mw96-2 ]

ENG FORM 5056-R. AUG 94 T tProponentt CECN-EG)



HTRW DRILLING LOG cconrinuation sHeeT) SBIS B
PR FT. DES MOINES BLDG. 67 | ™™™ CAROLYN SCHWAFEL T e
E:.E;h ofz;n nzscmpna»:colr MATERIALS ”EL%EZEE%”'NG g:ocrg:: ;S:P:S ;:;:;‘i;" BLD!(IQC]UUNT HE:-I:\:;KS
{al {a) te)

— GRASS AND TOPSOIL CAL [BRATED] 3" 0D SPLIT SPOON j—
—CL - SILTY LEAN CLAY [HNU gF{TH B 7-18-96 —
~IWITH GRAVEL. LOW - 100 PPM START 1056 —
—{ MEDIUM PLASTICITY. [SOBUTYLENE STOP 1057 —
ZIVERY STIFF. MOIST 13 -

1 _T] MED[UM BROWN. ANGULAR. N (BLOWS) = 28 —
— FINE GRAVEL REC. (RECOVERY) |—
- 15 = 0.3’ —
] NOT ENOUGH FOR =
= HE ADSPACE SAMPLE —
- 0 10 [ —
2 — *s—r?m_"_;
TJCL-CH LEAN TO FAT CLAY ART 1103 -
TIWITH SILT. MEDIUM TO & STOP 1104 —
~ZIHIGH PLASTICITY. VERY —
JSTIFF. MOIST. TRACE OF -
y SRAvEL, AR L e ) I I B
- HEADSPACE 36-0201 REC. =1.1" [
— 2x40z -
- 0 2xBoz " -
- —
— 13 —
4f -4+ 4 | h—_— -
—CL-CH LEAN TO FAT CLAY. 867-58 START = 1110 [—
TIWITH SILT. SAME AS 9e-0208] 4 STOP = 1111 -
_T|ABOVE EXCEPT STIFF Doy —
- 2x8oz 7 —
. - N =14 , —
— HEADSPACE REC. = 1.4 S
= 0 B67-58 —
- g6-0206] 7 —
- -01 —
j Z2x402 —
- 2xBoz 8 —
e S SR D I SN —
—{CL-CH LEAN TO FAT CLAY START 1118 —
TIWITH SILT SAME AS 2 STOP 1119 -
_—{ABOVE EXCEPT MEDIUM —
—{STIFF AND STICKY —
- HEADSPACE 3 N =7 —
T 0 REC. = 2.0' [~
- 4 -
- 4 -
g — o 0 —
—|CL-CH LEAN TO FAT CLAY START 1251 —
TIWITH SILT. SAME AS 2 STOP 1251 —
_—asave —
- 867-SB 2 -
g - HE ADSPACE 96-0210 —
— 0 2x40z N =4 , —
_ 2x8oz 2 REC., = 2.0 [
- 3 —
10
PROJECT FT, DES MOINES BLDG. 67 HOLE NO. sg/mwg6-2

ENG FORM 5056A-R.

AUG 94

{Proponent: CECW-EGI




HTRW DRILLING LOG (CoNTINUATION SHEET)

"HOLE NUMBER
SB/MWI6-2
T T, DES MOINES BLDG. 67 (NSPECTOR CAROLYN SCHWAFEL e TENl
p T - IFIELD SCREENING| GEQTECH SAMPLE| ANALYTICAL |
Et:;l. Df:l"H ('JESCRU’)’!CINl colF MATERIALS “E(S:HS oR COR‘EQ’BOX NO SANP(LfE, NO. BLO:QC)GUNT ﬂE:er,F,iKS
—CL-CH LEAN TO FAT CLAY. START 1257 —
TIWITH SILT., MEDIUM - | 1 STOP 1258 —
—ISTIFF., MEDIUM TQ HIGH- : : —
——JPLASTICITY, MOIST. —
ZSTICKY. MEDIUM BROWN - 2 —
—WITH [RON STAINING N =5 —
[ HEADSPACE REC. =2.0" [
- . 3 —
12— ) SR S G S S ———— ——
—CL-CH LEAN TO FAT CLAY. START 1304 —
ZISAME AS ABOVE . 2 STOP 1305 —
- : : 4 -
13— | HEADSPACE - N = —
= N/A 4 REC. = 2.0 —
- 5 [
"4 ~JCU=cn LEAN 70 FAT CLAY A TSTART 1312 T =
“IWITH SAND AND GRAVEL. 2 STOP 1313 —
—10% FINE GRAINED SAND 5 — -
T]WITH FINE GRAVEL. —
ST : =
— | Y| ] —
15 —MO1ST. MEDiuM BRown  |HEADSPACE N=11 —
IWITH IRON STAINING " N/A 7 REC. = 2.0 -
- 10 -
1o ——JCH - FAT CLAY - WiGW |+ | | . —
—IPLASTICITY. STIFF, N START 1334 —
—]MEDIUM BROWN 4 STOP 1335 —
—JCL-CH LEAN TO FAT CLAY | —
—IWITH SAND 10% TRACE OF 1 —
. TIGRAVEL. FINE SAND AND | 6. —
17 ——JGRAVEL. MOIST. MEOIUM |HEADSPACE| 17.0 N =15 ——
—{BROWN 5 —
= D-1 —
1338 - 12 |WATER ENCOUNTERED =
VAN Py ' @7.9° . —
‘ = 18.0 , START 1344 —
= 4 STOP 1345 —
—]COBBLE LAYER 8 —
1q ——JCL-CH LEAN TO FAT CLAY HEADSPACE |- ‘ N = 18 —
TZIWITH SAND. HIGH- . | ~N/A . ] N =
—|PLASTICITY, RED BROWN.| 10 —
—{AND GRAY. MOIST. VERY —
—]STIFF. FINE GRAINED —
v ] SAND 13 —
- 20— o —
PROJECT 7, DES MOINES BLDG. 67 HOLE NO- 55 /mu96-2

" ENG FORM 5056

A-R. AUG 94 T

(Proponent: CECW-EG)

(S

o



{HH‘HH]HH‘HHI

HTRW DRILL ING LOG tconTiNuATION SHEET) SB/MAS5 -2
DES MOINES BLOG. 67 |'™“'® CAROLYN SCHWAFEL e T
OESCRIPT[G?:CO)F MATERIALS FIELD SCREENING S;OJS;:: ;S:P:g BLC!:QCIOUNY RE‘M:F;KS

—ISM-ML SILTY SAND. START 1349
—MEOIUM DENSE NON- 5 STOP 1351
—~lPLASTIC. DRY, MICA
~JFLAKES, MEDIUM BROWN
—WITH RUST STAINING. 10
JVERY FINE SAND N = 24
= REC. = 2.0’
—] 14
- 15
T—SM-ML SAME AS ABOVE START 1402 |
- 6 STOP 1404
— 12 N = 25
7 REC. = 1.8’
. 13
- 18
“—ISM-ML SILTY LEAN SAND. " START 1413 |
TISAME AS ABOVE 18 STOP 1414
- 13
7 N = 29
- REC. = 1.8
- 16
- 20
= " START 1440 |
TJSM-ML SILTY LEAN SAND. 8 STOP 1443
TISAME AS ABOVE EXCEPT
~——DENSE
- 13
7 N = 32 )
- REC. = 2.0
- 19
=
- 23
" —SM-ML SILTY LEAN SAND, T START 1451
TISAME AS ABQOVE 7 STOP 1454
-
- 14
3 N = 42 ,
. REC. = 2.0
= 28
- 44 -

0
PROJECT 1. pES MOINES BLDG. 67

HOLE NO- gg/Mw36-2

ENG FORM 5056A-R. AUG 94

tProponent: CECW-EG]



HTRW DRILLING LOG ccontinuarion sweers T

'S

¢]

PROJEST £T. DES MOINES BLDG. 67 |'™¥*™™ CAROLYN SCHWAFEL . ‘ M gers
R - FIELD SCREENING| GEOTECH SAMPLE | ANALYTICAL |' -
E(Lg;l. D(E:IH OESCRIPTIOP:COlF MATERIALS | - -RE(S;JI’.TS oR CUR(EQ’BOX NO SAM?(LfE, NO. B%O\IOC’OUNT RE:‘:?KS

—SM-ML SILTY SAND VERY : ‘ START 1505 —

—IDENSE. NONPLASTIC. MICA | Tre o} . STOP 1508 [—
——IFLAKES. MEDIUM BROWN . —

TWITH IRON STAINING. : _ T —

~ —|VERY FINE SAND. ORY o 1 Ree 1o o —
31— : : : REFUSAL @ 31.5' |—

=~ " 60 —

— 8OTTOM OF HOLE = 31.5° —

= MONITORING WELL  |—

3 INSTALLED ON —
32 —] 7-19-96 —

— (SEE WELL DIAGRAM)f—
33— —

34 —] —

: —

- -

- —

35— —

— —

— —

, = , , —

PROJECT r1. pEs MOINES BLDG. 67 - ' ; HOLE NO- sg/Mwg6-2

ENG FORM S056A-R. AUG 94 } : A tProponent: CECW-EG]



DISTRICT HOLE NUNMBER
HTRW DRILLING LOG |wo 58963
1.COMPANY NAME 2.DRILL SUBCCNTRACTCR SHEET SHEETS
USACE CEMROEDGG 1 o 2
3. PHOJECT 4.LOCATION D
FT. DES MOINES BLDG. &7 DES MOINES, 1A.
5.NAME OF DRILLER 6.MANUFACTURER'S DESICNAT{ON OF DRILL
AL OAKS GUS PECH 1100C
T.512ES AND TYPES CF DRILLING 8.HCOLE LOCATION ]
AND SAMPLING EQUIPMENT SEE BELOW
47,7 1D HSA. BULLET BI{T. 3" 0D SPLIT 9. SURFACE ELEVATION B
SPOON (STAINLESS STEEL)
10.0ATE STARTEQ 11.DATE COMPLETED
07-24-96 07-24~-96
12.OVERBURDEN THICKNESS 15.DEPTH GROUNDWATER ENCCUNTEREQ
- NOT ENCOUNTERED
13,DEPTH DRILLED [NTO ROCK 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
0 NOT ENCOUNTERED
14, TOTAL DEPTH DOF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPEC(FY)
10.0'FT.
18.GEQTECHNICAL SAMPLES DISTURBED UND 1§ TURBED 19, TOTAL NUMBER OF CORE BOXES
20.SAMPLES FOR CHEMICAL ANALYS|S vac PP METALS Pest{0THER (SPECIFY 1| OTHER (SPECIFY)] OTHER (SPECIFY)|21.TOLAL CORE
8 x 40z 4 x 40z Herb 4x407 - - RECOVERY %
22,01SPOSITION OF HOLE BACKFILLED MONITORING WELL |[QTHER (SPECIFY)|23.SIGNATURE OF INSPECTOR
07-25-96 - CAROLYN SCHWAFEL
ALL MEASUREMENTS FROM THE CURB ARE v ¢
LOCATION SKETCH/COMMENTS TAKEN FROM GRASS SIDE SCALE 17 = 20

Z

895-4
CURB —
BLANK PARK b
n
h*a
GRASS
3 GRAVEL PARKING AREA
- (FORMER BLDG. 67)
, ol —
SB96-3
PROJECT FT, DES MOINES BLDG. 67 HOLE NO. S896-3

ENG FORM 5056-R. AUG 94

{Proponenti CECW-EC!



HTRW DRILL ING LOG tconTinuaTION SHEET) SB96-3"
PAYECT ET. DES MOINES BLDG. 67 |75 CAROLYN SCHWAFEL T TS
E:.S\)/ e T OESCRIPTION OF MATERIALS ”E_Lgsiﬁtizs‘"mc g:ogg:: :3;”;; ;::‘;:;‘ﬁgf av.ov(:cc)oum RENARKS
) oty te) ()
—{ GRAVEL CAL IBRATED o 3” 0D SPLIT SPOON J—
—JCL-CH LEAN 70 FAT CLAY [HNU WITH 10 | 7-24-96 —
_IWITH SILT AND GRAVEL. [¥0O Pw ENE : START 0830 —
—{VERY STIFF. MEDIUM TO ‘@533% Pgl STOP 0832 —
ZJHIGH PLASTICITY. GRAVEL ‘ .9 [
, _—]10-15% COARSE. ANGULAR.|- —__|N (BLOWS) = 20 —
—JORY. DARK BROWN REC. (RECOVERY) |=
— 11 = 0.4’ [
= NOT ENQUGH FOR [
— HE ADSPACE SAMPLE —
] 0.2 12 —
) : ] —
—CL-CH LEAN TO FAT CLAY START 0838 —
TIWITH SILT AND GRAVEL _ 4 STOP 0839 [—
_—|SAME AS ABOVE EXCEPT = —
—JLESS STIFF - —
— 5 . —
3 _T . N =13 —
R HEADSPACE ~ REC. = 0.3’ —
- 0.2 8 NOT ENOUGH FOR [
] - SAMPLE —
- 8 —
4 R ) S B =
- —|CL-CH LEAN TO FAT CLAY. - START 0843 —
TIWITH TRACE OF SILT. - 2 STOP 0844 g -
~—{MEDIUM TO HIGH , o —
—|PLASTICITY. STIFF, —
ZISTICKY., TAN AND GRAY ggz(_)§86 4 N = 10 [—
—WITH RUST STAINING. - = . —
5 —|MOIST HEADSPACE 2xd0z REC. = 1.3 —
- 0.2 2x80z —
- ; PP 6 —
— ' METALS —
— HERB. —
® “ICH-FAT CLAY WITH TRACE " START 0845 =
—JOF SILT. HIGH 2 STOP 0849 —
—PLASTICITY. MEDIUM —
T STIFF. MOIST, TAN AND B67-S8 —
—|GRAY WITH IRON OXIDE- 96-0306|" 2 —
ZISTAINING HEADSPACE ~01 N =5 —
7 — ©0.4. . 2x40z REC. = 2.0’ [
— 2x80z 3 —
ian 867-SB —
— 96-0308 —
] 2x40z 4 —
g —— 2x8oz ¢ | —
—{CH ~ FAT CLAY SAME AS ' START 0919 —
ZJABOVE 2 STOP 0919 —
- : . B67-SB 3 - —
o 5 HEADSPACE 96-0310 T
- 0.2 2x402 gc. =1. —
—] e 2x80_z 3 -
- CAVE TO 6.5’ —
3 3. |GROUTED ON —
110 —|_BOTTOM OF HOLE 10.0’ 07-25-36 —
PROJECT FT. DES MOINES BLDG. 67 HOLE NO.  sgg9e-3
' (Proponent: CECW-EG)

ENG FORM 5056A-R.

AUG 94



HTRW DR I L G DG OISTRICT HCOLE NUMBER
L I N L MRO $B96 -1
1. COMPANY NAME 2.0RILL SUBCONTRACTOR SHEET SHEETS
USACE CEMRQOEDGG 1 o 2
3.PROJECT 4.L0CATION
FT. DES MOINES BLDG. &7 DES MOINES, IJA.
5.NAME CF DRILLER 6.MANUFACTURER'S DESIGNATION OF DRILL ]
AL DAKS GUS PECH 1100C
7.S12ES AND TYPES OF ORILLING B.HOLE LOCAT{ON T
AND SAMPLING EQUIPMENT SEE BELOW
4T.4" 1D HSA. BULLET BIT., 3" 00 SPLIT 3+ SURFACE ELEVATION B
SPOON _(STAINLESS STEEL)
10.DATE STARTED 11.0ATE COMPLETED ]
07-23-96 07-23-96
12.OVERBURDEN THICKNESS 15.DEPTH GROUNOWATER ENCOUNTERED
- NOT ENCOUNTERED
13.0EPTH DR&;LED INTO RCEK 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
14.7OTAL DEPTH OF MOLE 17.0THER WATER LEVEL MEASUREMENTS [SPECIFY!
10.0°FT.
18.GEOTECHNICAL SAMPLES DISTURBED UNO | STURBED 19.TOTAL NUMBER OF CORE BOXES
20.SAMPLES FOR CHEMICAL ANALYSIS vac PP METALS Pest|OTHER (SPeCiFy)| OTHER (SPECIFYI] OTHER (SPECIFYI] 21.TOLAL CTRE
8 x 40z 3 x 80z Herb 3Ix807 - - RECOVERY %
22.DISPOSITICN OF HCLE BACKF [LLED MONITORING WELL |OTHER (SPECIFY)|23.SIGNATURE OF INSPECTGR
07-25-96 - CARQLYN SCHWAFEL
ALL MEASUREMENTS FROM THE CURB ARE "o '
LOCATION SKETCH/COMMENTS TAKEN FROM GRASS S[DE SCALE 1 20
N
CURB —-
19 1
- ® SBY6-7
BLANK PARK
o
"

GRASS

GRAVEL PARKING AREA
{FORMER BLDG. 67)

PROJECT FT, DES MOINES BLDG. 67

HOLE NO.

sB96-4

ENG FORM 5056-R. -AUG 94

{Proponenti CECW-EQ)



HTRW DRILLING LQOG tcontinuation SHlEET)

HOLE NUMBER
SB96-4
FRECT FT. DES MOINES BLDG. 67 |'™"™ CAROLYN SCHWAFEL M o xS
E:~°E\)I. Dsgl)'H DESCRI_PYIOP:CO)F MATERIALS FI_E'.‘%ESSE?E‘EQNING g;ogégg SS:P:EE! ;::&::;l::}% ELOV(OC,O}JNT RE:J':F:KS
B {a) te) tf)
~—GRAVEL - CAL IBRATED 3” 0D SPLIT SPQON I—
—JCL= LEAN CLAY wiTH _ |HNU ;‘QJ“ 12 | 7-23-96 [
_TISILT AND SOME GRAVEL,. .[|100 START 1428 —
—VERY STIFF., MEDIUM ISUBUTYLSElNE STOP 1429 —
:ilﬁéLSJJICITY. EOARSER‘K @ 240 P 11 —..
- AR GRAVEL . ' —
—— N (BLOWS) = 22 —
—BROWN. DRY REC. (RECOVERY) |—
= 11 =0.5' -
E NOT ENOUGH FOR  [==
— HEADSPACE SAMPLE -
—] | <71 6 -
2 “TIGUTLEAN GLAY WITH " START 1438 |—
—JSILT SAME AS ABOVE 4 STOP 1439 —
_ EXCEPT STIFF : | [—
I 5 —
3 7 ) : B67-58 N=11 —
] HEADSPACE 96-0404| REC. = 0.7 =
— o< 1 2x402z 6 . —
— ' 2x80z [
=] 10 [
4 — -y ] —
‘—{CL-CH LEAN TO FAT CLAY, START 1445 —
ZIWITH TRACE OF SILT, 3 STOP 1446 —
—ISTIFF., HIGH PUASTICITY.|-. [~
—MOIST. STICKY. BROWN —
WITH RUST STAINING —
- o Ns12o . E
> = HEADSPACE 96 0206 REC. =1.7". |—
— <1 2x402z 7 [
] 2x8oz —
- 8 [
© ~_ICL=CH LEAN 70 FAT CLAY - TSTART 1451
—IMEDIUM STIFF, MEDIUM 2 STOP 1452 —
ZITO HIGH PLASTICITY. [—
—jMOIST, STIFF. BROWN —
—AND GRAY WITH IRON . —
—|STAINING HEADSPACE 3 N =6 —
7 — <1 REC. = 2.0" [
- 3 -
] - —
= K —
8 —[CU=CH LEAN TO FAT CLAY. TSTART 1507 s
—ISAME AS ABQVE : 2 STOP 1507 —
o , 2 [
N - |HEADSPACE N =5 , —
— <1 i REC. = 2.0 -
= B67-58 | —
—] 96-0410 CAVE TO 5.0’ —
-] 2x40z . 2 GROUTED ON —
10 =] _BOTTOM OF HOLE 10.0 2x8oz _|07-25-96 —
PROJECT f£T, DES MOINES BLDG. 67 HOLE NO.  sg96-4

ENG FORM 5056A-R.

AUG 94 -

(Proponent: CECW-EG)



T R OISTRICT HOLE NUMEER ]
HTRW DRILLING LOG |wo 5896-5
1. COMPANY NAME 2.0R[LL SUBCONTRACTOR SHEET SHEETS
USACE CEMRGEDGG 1 oF 2
3. PROJECT 4.LOCATION
FT. DES MOINES BLDG. 67 DES MOINES. TA,
S.NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
AL O0AKS GUS PECH 1100C
7.51ZES AND TYPES OF ORILLING B.HOLE LOCATION T
AND SAMPL ING EQUIPMENT SEE BELOW
C 4l ID HSA. BULLET BIT., 37 00 _SPLILT 9.SURFACE ELEVATION —
SPOON (STAINLESS STEEL)
10.DATE STARTED 11, 0ATE COMPLETED
07-23-96 07-23-96
" 12, OVERBURDEN THICKNESS 15.0EPTH GROUNOWATER ENCOUNTERED
- NOT ENCOUNTERED
13.0EPTH DRILLED INTO ROCR 16, 0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING CGMPLETED
14.mmb DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
18.CEQTECHNICAL SAMPLES olsraaeso UNDISTURBED 19.TOTAL NUMBER OF CORE BOXES
0
20.SAMPLES FOR CHEMICAL ANALYSIS vac PP MeETALS Pest|OTHER (SPECIFY)| OTHER {SPECIFY)| OTHER {SPECIFY1{21,TOLAL CORE
6 x 407 3 x Boz Herb 3x807 - - RECQVERY %
22.DISPOSITION OF HOLE BACKF [LLED MONITORING WELL |OTHER (SPECIFY){23.SIGNATURE OF |KSPECTOR
07-25-96 = CAROLYN SCHWAFEL
ALL MEASUREMENTS FROM THE CURB ARE v '
LOCATION SKETCH/COMMENTS TAKEN FROM GRASS S|DE SCALE 1 20
N
GRAVEL PARKING AREA
FORM . 6
CURB — ( ER BLDG. 67)
18’ !
BLANK PARK ___.5896—6
GRASS o
o
™
S T
SBS6-5
o
o
. =

& ——-~L
MW96-17

PROJECT FT, DES MOINES BLDG. 67 HOLE NO. SB96-5

ENG FORM 5056-R. AUG 94 : {Proponentt CECW-EQ)




HTRW DRILLING LOG ccontinuation sHeeT) SBoe-t
PROJECT  £T. DES MOINES BLOG. 67 |'™™*™ CAROLYN SCHWAFEL e TS
Et:;/ "n"s::rc OESCRIPTION OF MATERIALS F'E"%'Eiﬁtigs"'“c g:ogé;:‘: ?3;‘?:5 ;:;;Z;‘zg': mm:oc’ounr RENARKS
B . Tty -] (f)
—GRAVEL , CAL IBRATED 3” 0D SPLIT SPOCN j—
—ICL- LEAN CLAY WITH __ JINU WITH 9 | 7-23-96 —
~TISILT AND GRAVEL. (10%) [100 PPM START 0949 —
—VERY STIFF. MEDIUM [SOBUTYLENE _ STOP 0951 =
—PLASTICITY. DRY. DARK |@ 240 PSI B67-SB | 19 | - —
1 — 2x40z g —
g— REC. (RECOVERY) |—
- 2x80z 13 =1.1" —
= HEADSPACE —
— . .0.4 S —
2 “TlcL— LEAN CLAY WITH " START 1015 |
=ISILT. VERY STIFF. - 6 STOP 1016 —
—|MEDIUM PLASTICITY. DRY| —
~—ILIGHT AND DARK BROWN | - - —
— 8 [—
3 — , ' B67-SB N =17 , —
= HEADSPACE 96-0504 REC. = 0.9 —
- - 0.6 - 2x40z -9 [
J— . 2%x80z —
- 10 ;
S ) S L A SCN— R —— S
—CL~ LEAN CLAY WITH 4 START 1021 —
ZISILT. STIFF. MEDIUM -4 . - STOP 1022 —
—PLASTICITY. DRY. DARK : —
——IBROWN —
- 4 N =28 ) —
> HEADSPACE : REC. = 0.1 —
- 0.4 4 POOR RECOVERY [~
- NOT ENOUGH FOR [=
-] SAMPLE —
— 4 [
& —JCL-CH LEAN TO FAT CLAY TSTART 1035
—STIFF. MEDIUM 3 STOP 1036 —
— GRAVEL AND BRICK —
—JDEBRIS. DARK BROWN 6 : —
- HEADSPACE N = 11 —
T — 0.6 REC. = 1.1" —
- 5 [—
- 7 [
8 — . 1 | T mms s —
—|CL-CH LEAN TO FAT CLAY START 1045 —
TISAME AS ABQVE 3 STOP 1045 —
—CH- FAT CLAY. STIFF. —
—HIGH PLASTICITY. MOIST. . —
—STICKY. GRAY, MEDIUM ¢ —
9 ——JBROWN WITH RUST HEADSPACE REC. = 0.9' [
—{STAINING 0.8 - y —
- - B67-SB 4 —
- 96-0510 CAVE TO 2.5’ [—
— 2x40z 5 |GROUTED ON —
|40 T]_BOTTOM OF HOLE 10.0’ 2x80z 07-25-96 —
PROJECT FT. DES MOINES BLDG. 67 HOLE NO. gBg6-5

ENG FORM 5056A-R.

AUG 94

(Proponent: CECW-EG)

K]

»



H TRW DR I L L I NG L OG DISTRICT HCLE NUMBER
MRO SB896-6
1. COMPARY NAME 2.DRILL SUBCONTRACTOR SHEET SHEETS
USACE CEMROEDGG 1 o 2
3.PROJECT 4.LOCATION
FT. DES MOINES BLDG. 67 DES MOINES. lA.
5.NAME OF DRILLER 6.MANUFACTURER'S DESICNAT(CN CF DRILL T
AL OAKS GUS PECH 1100C
7.512ES AND TYPES OF DRILLING B.HOLE LOCATION
AND SAMPL ING ECUIPMENT SEE BELOW
47, 1D HSA. BULLET BI(T. 37 00 SPLIT 9.SURFACE ELEVATION
SPQON (STAINLESS STEEL)
10.0ATE STARTED 11.0ATE COMPLETED
07-23-96 7-23-96

12.0VERBURDEN THICKNESS

15.0EPTH GROUNDWATER ENCOUNTERED

NOT ENCOUNT

ERED

$3.0EPTH ORE;LED INTO ROCK

16.0EPTH TO WATER AND ELAPSED TIME AFTER CRILLING COMPLETED

14.70TAL DEPTH OF HOLE
10.0'F7.

17.0THER WATER LEVEL MEASUREMENTS (SPECIFT)

18.CEQTECHNICAL SAMPLES DISTEFBEO UNDISTURBED 19. TOTAL NUMBER OfF CORE BGXES
20.SAMPLES FGR CHEMICAL ANALYS]S vac PP wetaLs Pest|OTHER (SPECIFY)| OTHER (SPECIFY)| OTHER (SPECIFY)|21.TOLAL CCRE
6 x 40z 3 x 80z Merb 3xBo - - RECOVERY %,
22.01SPOSITION OF HOLE BACKFILLED MCN|[TORING WELL JQTHER (SPECIFY)|23.SIGNATURE CF [NSPECTCR
07-25-96 CAROLYN SCHWAFEL
LOCATION SKETCH/COMMENTS é‘;kEmEéggSEgg’;gg E?S“EA THE CURB ARE SCALE 1" = 20
GATE
N ® POST
GATE
— & GATE
CURS X POST
~
5B96-6
BLANK PARK ® 4
21 { 26’
GRASS &
FENCE ———
GRAVEL PARKING AREA
{ FORMER BLDG. 67)
1(
PROJECT F7. DES MOINES BLDG. 67 HOLE NO.  <gg-p

ENG FORM 5056-R,

AUG 94

{Proponents CECW-EQ!




HTRW DRILLING L OG (CONTINUATION SHEET) SB96-e"
PO FT. DES MOINES BLDG. 67 | ™7™ CAROLYN SCHWAFEL ecr ST
eev. | ocem OESCRIPTION OF MATER(ALS 5'42;%?,?‘“ §§°§§§g ;32‘?:5 SPLE No- BLo CounT e
: @ e 23] )
—GRAVEL CAL [BRATED 3” 0D SPLIT SPOON —
—JCL=CH LEAN TO FAT CLAY [HNU WITH 14 7-23-96 : —
_TJWITH SILT AND GRAVEL " - [100 PPM : START 0811 —
—{(15%) MEDIUM TQ HIGH. ISUQ%TLLSEINE STOP 0813 -
—PLASTICITY, VERY ETIFF.V@ 24 13 5
—JORY. ANGULAR. FIN - —
i 1 N (BLOWS) = 25 [
—|GRAVEL . MEDIUM BROWN. REC. (RECOVERY) [=
— - : 12 = 0.5’ —
— 1 NOT ENOUGH FOR  |=™
= | HEADSPACE - | SAMPLE —
- 0.4 10 —
2 — : —— ] —
—CL-CH LEAN TQ FAT CLAY START 0815 —
ZIWITH SILT. VERY STIFF. 3 STOP 0816 —
TloRY. MEDIUM TO HIGH - —
——PLASTICITY. DARK BROWN —
= o , 7 —
3 . - B67-SB N =17 , —_
= HEADSPACE 96-0604 REC. =1.0 —
- 1.2 2x402 10 —
s 2x80z : —_
= 13 —
= o e R e R —
—|CL=CH LEAN 1O FAT CLAY START 0822 - [—
TIWITH TRACE .OF SILT, 3 STOP 0823 [
ISTIFF, MOIST., HIGH , —
—PLASTICITY. STICKY, ' —
ZIMEDIUM BROWN WITH IRON 6 —
—{STAINING o N = 14 —
5 HEADSPACE REC. = 1.3’ —
— 1.4 ' -
= 1 Be7-s8 | 8 —
— 96-0606 —
- 2x40z : —
- 2x80z 10 [
® ~ICH- FAT CLAY WITH TRACE " START 0829 |
—JOF SILT, MEDIUM STIFF. 2 STOP 0829 —
THIGH PLASTICITY. STICKY. —
—MQOIST. MEDIUM BROWN —
TIWITH RUST STAINING , —
- HEADSPACE Be7-s8 | 4 N =8 —
7 — © 1.0 - {96-0608— REC. = 2.0" |
— 2x80z — .
- 5 —
8 —ICH- FAT CLAY WITH TSTART 0830 - | 2
—JTRACE OF SILT. HIGH 2 STOP 0831 L
—PLASTICITY. STICKY. - —
——MOIST. MEDIUM BROWN | — [
—[AND GRAY WITH RUST ___ 2 —
. —_STAINING. MEDIUM SITFF | o\ oconee n=s o B
— 0.8 REC. = 2. —
— -3 —
—] CAVE TO 7.0° —
- 4 GROUTED ON —
10 —1_BOTTOM OF HOLE 10.0° 07-25-96 —
PROJECT FT.' DES MOINES BLDG. 67 HOLE NO.  sg96-6

ENG FORM S056A-R.

AUG 94

(Proponent: CECW-EG)



ENG FORM 5056-R. AUG 94

I
{Proponenti CECY-EC!

HTRW DRILLING LQOG [wo
MRO SB96-7
1.COMPANY NAME 2.0RILL SUBCONTRACTOR SHEET SHEETS
USACE CEMROEDGG 1 oF )
}.PROJECT 4.L0OCATION
FT. DES MOINES BLDG. 67 DES MOINES. ITA.
5,NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
AL OAKS GCUS PECH 1100C
T.S{2ES ANO TYPES CF DORILLING B.HOLE LOCATION
AND SAMPLING EQUIPVENT SEE BELOW
44" D HSA. BULLET BT, 3° 00 SPLIT 3.SURFACE ELEVAT(ON
SPOON (STA[INLESS STEEL)
10.0ATE STARTED 11.DATE COMPLETED
07-23-96 07-23-96
{2.0VERBURDEN THICKNESS 15.0EPTH GROUNOWATER ENCOUNTERED
= - NOT ENCOUNTERED
13.0EPTH ORILLED INTO ROCK 16.DEPTH TO WATER AND ELAPSED TIME AFTER ORILLING COMPLETED
14, TOTAL DEPTH OF HCOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
10.0'F7T
18, GEOTECHNICAL SAMPLES DISTURBED unuxé;unaao 19.TOTAL NUMBER ?5 CCRE BOXES
20.SAMPLES FOR CHEMICAL ANALYSIS voc PP METALS Pest]0THER (SPECIFY) | OTHER (SPECIFY)]| GTHER (SPECIFY)| 21.TOLAL CORE
8 x 40z 4 x Boz IHerb 4x807 - — RECOVERY 7%,
22.015POSITION OF HCLE BACKFILLEQD | MONITORING WELL |OTHER (SPECIFYI|23.SIGNATURE DF INSPECTOR
07-25-96 = CAROLYN SCHWAFEL
ALL MEASUREMENTS FROM THE CURB ARE "o '
LOCATION SKETCH/COMMENTS TAKEN FROM GRASS SIDE SCALE 1 20
N
GRAVEL PARKING AREA
(FORMER BLDG. 67)
CURB —+
GRASS
| 10’
T .®
n| MW96-2 SBg6-7
o
BLANK PARK 19 (
PROJECT FT, DES MOINES BLDG. 67 HOLE NO.  spgg-7




HTRW DRILLING LOG tconrinuation sHEET) By
PROECT FT. DES MOINES 8LDG. 67 | ™™™ 'CAROLYN SCHWAFEL e TS
E(L:;( o(ag:n Descmpno»:co,r MATERIALS FIELIF,IE(SSEJRI;rich_ g:";g:;e;;:?;g 2::%%'2: ewv:éc,ounr REMARKS
—|GRAVEL CAL IBRATED - 13" 00 SPLIT sPooN
—ICC= LEAN CLAY WITH ‘?gg ;’;;’” _ 13 7-23-96 —
—SILT, VERY STIFF, START 1242 —
—MéDIUM E’LASsH(I:ITY.A DRY.ISUBUT}’,'-ENE STOP 1243 —
—|DARK BROWN @ 240 PSI se7-sa | 12 —
1 - 960702 N (BLOWS) = 22 —
— - REC. (RECOVERY) |—
— 2xd40z 10 = 0.9’ —
- 2x80z [
- HE ADSPACE ‘ —
- . 0.6 -9 —
2 ~Zlcl- LEAN CLAY WITH T START 1252
TISILT SAME AS ABOVE 5 STOP 1253 —
— ¥ [—
3 — N =16 , —
= ‘THEADSPACE REC. = 1.1 —
— 10 . —
4 ~CH= FAT CLAY. STIFF. T | T START 12571 |
—HIGH PLASTICITY. MOIST. . 3 STOP 1257 —
—ISTICKY., GRAY AND BROWN B67-SB - —
—WITH IRON STAINING - 9e-0706 =
— 2x40z 5 N = 10 —
— C 2x80Z - . —
5 — HE ADSPACE x®o REC. = 1.7 —
= 0-6 B67-58 | - —
—_— 96-0706 —
— -01 ' -
— 2x40z 8 —
6 —I ?2x8o0z }\ ! ] —
—ICH- FAT CLAY SAME AS START 1303 —
—|ABOVE EXCEPT STIFF 2 STOP 1303 —
= HEADSPACE B67-58 | ° N =6 —
7 1.0 96-0708 REC. = 2.0’ [
B - 2x40z 4 : —
— 2x802 . -
- 5 —
8= et v e e 1 | T At Tas —
—CH- FAT CLAY SAME AS START 1313 —
TJABOVE - 2 STOP 1313 —
- h 2 N 5 =
— HEADSPACE = , —
I 0.2 REC. =2.0' [
- 3 —
-] CAVE TO 4.5' [
= 3 GROUTED ON —
10 BOTTOM OF HOLE 10.0°°] - . 07-25-96 —
PROJECT FT. DES MOINES BLDG. 67 HOLE NO. $B96-7

ENG FORM 5056A-R.

AUG 94

tProponent: CECW-EG)

It

»



ENG FORM 5056-R. AUG 94

DISTRICT HCLE NUMaZR
HTRW DRILLING LOG |wo $836-8
1. COMPANY NAME 2.0R{LL SUBCONTRACTOR SHEET SHEETS
USACE CEMROEDGG 1 cF 2
J.PROJECT 4,LO0CAT{ON
FT. DES MOINES BLDG. 67 DES MOINES, I[A.
S5.NAME OF DRILLER B.MANUFACTURER"S DESIGNATION OF DRILL ]
AL OAKS CUS PECH 1100C
7.51255 AND TYPES DF DRILLING 8.HDLE LOCATION ]
AND SAMPL ING EQUIPMENT SEE BELOW
4b;‘ ID HSA. BULLET BIT. 3” 00 SPLIT 9. SURFACE ELEVATION ]
SPOON (STAINLESS STEEL)
10.DATE STARTEQ 11.0ATE COMPLETED
07-24-9¢6 07-24-9¢6
he 12.0OVEABURDEN THICKNESS 15.DEPTH CROUNOWATER ENCOUNTERED
- NOT ENCOUNTERED
13.DEPTH DR(I)LLED INTO ROCK 16.0EPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
14.Y0TAL QEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
10.0'FT.
18.CEOTECHNICAL SAMPLES DISTEJ)RBEU UND [ STURBED 19.TOTAL NUMBER OF CORE BOXES
20.SAMPLES FOR CHEMICAL ANALYSIS voc PP METALS Pest]OTHER (SPECIFY) ]| OTHER (SPECIFYI]| OTHER (SPECIFY)]21.TOLAL CORE
b x 40z 3 x Boz Herb 3x8o7z ~ - RECQVERY %
22.D15P0SITION OF HOLE BACKFILLED MONITORING wELL QTHER (SPECIFY)|23.SICNATURE COF INSPECTOR
07-259-96 —~ CARQOUYN SCHWAFEL
ALL MEASUREMENTS FROM THE CURB ARE w o _ ,
LOCATION SKETCH/COMMENTS TAKEN FROM GRASS SIDE SCALE 1" = 20
N
GRAVEL PARKING AREA
. ! (FORMER BLDG. 67}
SB96-3
CURB —
)
BLANK PARK o
-1 — @ sSB96-8
GRASS 19.8’ !
PROJECT FT, DES MOINES BLOG. 67 HOLE NO.  sB9g-8 B

{Proponanti CECW-EC!



@

w

o

4

HTRW DRILLING LOG tcontinuaTION SHEET) SBos 5
PROEET FT. DES MOINES BLDG. 67 ™5™ CAROLYN SCHWAFEL e TS
Tawer ot | oescerion o e |78 S et ST e coe —
. td) (o) tF)
—{GRAVEL CALIBRATED 3” 0D SPLIT SPOON |~
—CH- FAT CLAY WITH HNU WITH - 14 7-24-96 -
_TISILT. VERY STIFF. 100 PP START 1012 —
—MEDIUM TO HIGH - ISOBUTYLENE _ : STOP 1014 —
—PLASTICITY, DRY. DARK |@ 240 PSI 12 —
—I8ROWN BRICK DEBRIS AND | B67-S8 N —
1 —JGRAVEL ' 96-0802 N (BLOWS) =23 B
= : - o do N REC. (RECOVERY) [=
-~ 2x80z =11 —
- HEADSPACE - —
- 0.2 14 —
2 —] -1 ! —_— ] —
—ICH= FAT CLAY WITH SILT4 - —
—{SAME AS ABOVE. EXCEPT 4 SIART 0921
TIMEDIUM STIFF ' —
—] 3. [
3 — . N=6 [
— HEADSPACE REC. = 0.7 —
- | 0.4 3 —
- 5 —
P I N R R SN —
—ICL-CH LEAN TO FAT CLAY, : START 1025 L
—STIFF., MEDIUM TO HIGH | —
—PLASTICITY. MOIST. 3 STOP 1026 —
——IBROWN AND GRAY WITH [
—JIRON OXIDE STAINING. —
TsTICKY 867-S8 6 N =12 —
5 — I HEADSPACE 96-0806 REC. = 1.6" —
—] 0.4 2x40z 6 -
. 2x80z . [—
- 8 —
® “ZIcL—CH LEAN TO FAT CLAY. ‘ T START 1030 |
TIMEDIUM STIFF. MEDIUM |- 2 STOP 1031 -
70 HIGH PLASTICITY. —
—MOIST. GRAY WITH IRON ] —
Zox1DE STAINING. STICKY 3 —
- HEADSPACE : N = 7 —
[ 1 0.2 REC. = 2.0" [—
- 4 -
- 5 -
g —] B T T I A R —
—CL-CH FAT TG LEAN CLAY START 1042 [—
—ISAME AS ABOVE 2 STOP 1043 —
- : 2 [—
— HEADSPACE N =25 —
9 —— : B67-S8 - : —
- 0.2 96-0810 REC. =2.00 1=
—] - 2x40z 3 —
] 2x80z , A
- CAVE TO 6.5 —
— : . GROUTED ON —
1o T]_BOTTOM OF HOLE 10.0° 4 187-25-96 —
PROJECT FT. DES MOINES BLDG. 67 HOLE NO. <g96-8

ENG FORM S5056A-R.

AUG 94

{Proponent: CECW-EG)



TRW DR BISTRICT HOLE NUMBER
H I l_ L I NG L DG MRRO SB895-9
1. COMPANY NAME 2.0RILL SUBCONTRACTOR SHEET SHEETS |
USACE CEMROEDGG 1 o 2
3. PROQJECT 4,LOCAT]ON “““‘J
FT. DES MOINES BLDG. 67 DES MOINES. [A.
5.NAME CF DRILLER 6.MANUFACTURER'S DESIGNATION OF ORILL
AL OAKS GUS PECH 1100C
7.5{2ES ANO TYPES GF DRILLING 8.HOLE LOCATION T
AND SAMPL ING EOUIPMENT SEE BELOW
e 41, 1D HSA. BULLET BIT. 3" 0D SPLIT 9. SURFACE ELEVATION T
SPEOON (STA[NLESS STEEL)
10.DATE STARTED 11.0ATE COMPLETED
07-24-96 07-24-96
w 12.0VERBURDEN TH]CKNESS 15.0EPTH GROUNDWATER ENCOUNTERED
- NOT ENCOUNTERED
13,DEPTH DRILLED INTO RCCK 16.0EPTH TO WATER AND ELAPSEO TIME AFTER DRILLING COMPLETED
14, TOTAL DEPTH OF HOLE 17.0THER WATER LEVEL MEASUREMENTS [SPECIFY)
10.0°FT.
18.CEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF CORE BOXES
20.SAMPLES FOR CHEMICAL ANALYSIS voC PP MeTALS PeST]OTHER (SPECIFY)| OTHER (SPECIFY)| OTHER [SPECIFY)|21.TOLAL CCRE
6 x 402 3 x 8oz Herb 3x8o7 - - RECOVERY %
22.DISPOSITICN OF HOLE BACKF JLLED MONITORING WELL |OTHER (SPECIFY)|23.SIGNATURE OF INSPECTOR
07-25-96 - CAROLYN SCHWAFEL

LOCATION SKETCH/COMMENTS

ALL MEASUREMENTS FROM THE CURB ARE
TAKEN FROM GRASS SIDE

SCALE

1ll 20!

Z

GRASS

BLANA PARK

5B96-8

CURB —

59’

GRAVEL PARKING AREA
(FORMER BLDG. 67)

PROJECT FT. DES MOINES BLDG. 67

HOLE NO.

—
SB96-9

ENG FORM 5056-R. AUG 94

{Proponent! CECW-ED)



APPENDIX B

WELL COMPLETION DIAGRAMS



HOLE NO. {as shown on drawing PROJECT
title and fite number) MW36-01 FT.DES MQINES BLDG. 67
DATE INSTALLED STARTED COMPLETED | LOCATION (Coorcinates or Station)
7-22-96 7-25-96
ELEVATION TOP OF HOLE SIGNATURE OF INSPECTOQR/INSTALLER N
CAROLYN SCHWAFEL
TOTAL DEPTH OF HOLE ELEVATION GROLND WATER 7
71.4' {ar depth from surloce) 10.74' TOC
FLUSH MOUNT WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)
‘ 8.25 fu
| i GROUND SURFACE
TYPE OF GROUT: PORTLAND CEMENT Y 73;‘ SCREEN INFORMATION
©  RISER o AxEed '] Y] SCREEN Dia:  2in.
3 DIAMETER:_2in. N TYPE:(JSLOTTED & WRAPPED
g5 @  TYPE OF PIPE JOINTS: THREADED R SLOT WIDTH: 0.10_in.
=22 ft. o b Lo )
= . PVC SCH_40 Yl ry|  SCHEDULE: 40
. g TYPE OF RISER T2 522 72 ) [ MATERAL X PVC O STANLESS
) F 2% 20
: y TOP OF SEAL fg{r e —22— . DoTHER (DESCRIBE)
’ T TYPE OF SEAL: BENTONITE lEE st
o PELLETS ', é:. T3
& TOP OF FILTERPACK: 2 BN B2 ft.
TOP OF SCREEN o es g
, N FILTERPACK MATERIAL
i o B TYPE: COLORADG SILICA SAND
: 5 )
| gt FILTERPACK Z, CRADATION: 20740
; 0.0 ft. 55 BACKFILL METHOD: _POUR
y DOWN_ANNULUS
, B 1995 ft
BOTTOM OF WELL LT 214 gy
. [ B:25 |
§ WATER LEVEL SUMMARY
: WATER LEVEL MEASUREMENTS
: DATE/TIME/LEVEL
7/24/96/0805/10.74"

------------------------------------------------------------- GEOLIB MISCDIALDGN



HOLE NO. (6s shown on drawing : PROJECT
title and fite number) MW96-02 N FT.DES MOINES BLDG.67
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or- Staotion)
, . 7-19-96 7-25-96 -
ELEVATION TOP OF HOLE SIGNATURE OF INSPECTOR/INSTALLER
, CAROLYN SCHWAFEL
TOTAL DEPTH OF HOLE oo ELEVATION GROUND WATER
20.0° - . (or depth from surface) 13.78' TOC
FLUSH MOUNT WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)
‘ _825 ft
: GROUND SURFACE
TYPE OF GROUT: PORTLAND CEMENT kY| [ SCREEN INFORMATION
& RISER o xeed Pl ] SCREEN DA 2in.
_ ¢ DIAMETER: 2in. . ] TYPE:[JSLOTTED  [® WRAPPED
7.6 . |o TYPE OF PIPE JOINTS: THREADED 1] sLoT wipTH: 0.10 in.
76 ft. |e : R . 4l
: B : . H 4 5 4 SCHEDULE: -_40
SJ TYPE OF RISER:_PVC SCH 40 S MATERIAL: @ PVC O STANLESS
- ] W .
w TOP OF SEAL , d  kd—2— " DoTHER (DESCRIBE)
X TYPE OF SEAL: BENTONITE %
Q  PELLETS 5" ‘ i
& TOP OF FILTERPACK: S Bd 56t
TOP OF SCREEN S F_ 775
S ) 3= FILTERPACK MATERIAL
b TYPE: COLORADQO SILICA SAND
& T '
O =
a (ZD FILTERPACK. . GRADATION:_20/40
100 ft. {24 BACKFILL 'METHOD: _POUR
= : - DOWN_ANNULUS
: : 11841 ft.
BOTTOM OF WELL ET] 200 g
8.25_|, -
WATER LEVEL SUMMARY
WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL
7/24/96/0900/13.78'

e

N
L 2



APPENDIX C

WELL PURGE/SAMPLE RECORDS



-1

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project: Formes TFi. De< Moiaes site: R\ . L7 -
- L S
Well No: W90 — ) s Date: 20 Aus. 70 Time: 10, 00)
- weat‘her: L/L)ﬂ.v Mmoo, S wn/\u( ’ E‘ Cg'v}A )
; —

Well Condition: GBopd -

Stick up/down (ft): Clas , 3 5 Well Diameg:er (in.): 2.0 nowminsal
Odor (describe) : I\Sov\,eir |
Sounding Method: U/l’_.m M.eter | . Measurement Reference: T OC
(1) Well Deéth (fr) : 14. 5 ‘Purge Date: Z20AL695. ’fime: 10! 3(5 |
(2) Depth to Ligquid (ft): Purge Met;hodv: Gruodfos P""""‘-’f.’
(3) Depth'to water (ft):- A.0 BbTOC Purge Rate: 150 mil/m
(4) Liguid Depth [(2)-(2)]: A Purge ’i‘ime: .L/O“"'"”
{5) Ligquid Volume: o ) Purgé Volume: T ,k= 2.0 e__x,wﬁ
Sample | Time |- pH | Cond. Temp. Turb. Remarks‘ (sed., coior, .
amhs | o TN clarity, etc.)
Initial 1Higod .57 | ¢35 1.8 Z 200 L Trec Brn. Vint
e | b3 | €80 9 | Y200 | Ziown, Biri
N5k | L35 | be? 120 | 700 3

ol | L4l | 647 12,1 | 7200 | K

2| (o0 | 642 1.2 | 7200 .

112,20 .60 | 637 1.5 | »200 | v
Final 1220 | L.s0 | U39 12.3 | 200 X
Did Well Pump Dry? DescriibéJ: i \/€~’7 : P "Q v ! e C:‘! c)cb Xo AZPEN
B (3 ke, b o) d C [ oot ma ‘Bec}"*- 5*»—?/':"; 2 r«c-« 20000 ey
y < .
Samplers: TES / CJ\} o Sampling Date: 720 AUGGH
Sample Types: NOC, SU'OCI Pf;é’f}cibﬁ <, petels

Remarks:




FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project: Corpe, =4, 'f\—:‘"s fomss  site: 6" f)? L7
well No: MW Y- 2 Date: 70 [~)69% Time: (2. 30
1
Weather: ‘/Jo'fvv (,/.,._4., Coom nCl Coopn.
‘ /
Well Condition: 600 C)~

Stick up/down (ft}: ‘Cl/v\(l’\ 544 Well Diameter (in.): Z.N -

LA e o

Odor (describe) : M o=t

Sounding Method: V\// L L’fJ_,lJ,./ M2asurement Reference: O

(1) Well Depth (ft): 7 D Lr\Telpurge Date: 20 fUEGA Time: 3240

(2) Depth to Licquid (ft): Purge Method:
2 V2 brac 25 wl/
(3) Depth to Water {ft): VL. V2 —  purge Rate: \
(4) Liquid Depth [(1)-(2)]: Purce Time: HO
o .
(5) Liquid volume: Purcge Volume: .S a~r
Samplea Time pH Cond. Temo. Turb. Remarks (sed., color,
AP AP ~TY clarity, etc.)
Initial 125D L% &80 0.2 Y266 Lwr Troovs BuaTant

1269 | 7.HZ L3¢ .5 | vzeo Dot
Pw5ed Do | v o)

430 741 ln 10 [z.1 5200 . (o dy e
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Background

The Regional Superfund Ground Water Forum is a
group of graund-water scientists, representing EPA’s
Regional Superfund Offices, organized to exchange
information related to ground-water remediation at Superfund
sites. One of the major concerns of the Farum is the
sampling of ground water to support site assessment and
remedial performance monitaring objectives. This paper is
intended to provide background information on the
development of low-flow sampling procedures and its
application under a variety of hydrogeologic settings. It is
hoped that the paper will suppont the production of standard
operating pracedures far use by EPA regional persannel and
other environmental professionals engaged in ground-water
sampling.

For further information cantact: Robert Puls, 405-436-8543,
Subsurface Remediation and Protection Division, NRMRL,
Ada, OK.

I. Introduction

The methods and objectives of ground-water
sampling to assess water quality have evolved over time.
Initially the emphasis was on the assessment of water quality
of aquifers as sources of drinking water, Large water-

bearing units were identified and sampled in keeping with that
objective. These were highly productive aquifers that
supplied drinking water via private wells or through public
water supply systems. Gradually, with the increasing
awareness of subsurface poliution of these water resources,
the understanding of camplex hydrogeochemica! processes
which govemn the fate and transport of cantaminants in the
subsurface increased. This increase in understanding was
also due to advances in a number of scientific disciplines and
improvements in tools used for site charactenzation and
ground-water sampling. Ground-water quality investigations
where pollution was detected, initially borrowed ideas,
methods, and materials for site characterization from the
water supply field and water analysis from public heaith
practices. This included the materials and manner in which
monitoring wells were installed and the way in which water
was braught to the surface, treated, preserved and analyzed,
The prevalling conceptual ideas included convenient
generalizations of ground-water resources in terms of large
and relatively homogeneous hydrologic “units™, With time it
became apparent that conventional water supply
generalizations of “hamogeneity” did not adequately
represent field data regarding pollution of these subsurface
resources. The important role of “heterogeneity” became
increasingly clear not only in geologic terms, but alsa in terms
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‘of complex physical, chemical and biological subsurface
processes. With greater appreciation of the role of
heterogeneity, it became evident that subsurface poliution
was ubiquitous and encompassed the unsaturated zone to
the deep subsurface and included unconsolidated sediments,
fractured rock, and “aquitards” or low-yielding or
impermeable formations. Small-scale processes and
heterogeneities were shown to be important in identifying
contaminant distributions and in controlling water and
contaminant flow paths.

It is beyond the scope of this paper to summarize
all the advances in the field of ground-water quality
investigations and remediation, but two particular issues have
bearing on ground-water sampling today: aquifer
heterogeneity and colloidal transport. Aquifer heterogeneities
affect contaminant flow paths and include variations in
geology, geochemistry, hydrology and microbiology. As
methods and the tools available for subsurface investigations
have become increasingly sophisticated and understanding
of the subsurface environment has advanced, there is an
awareness that in most cases a primary concern for site
investigations is characterization of contaminant flow paths
rather than entire aquifers. In fact, in many cases, plume
thickness can be less than well screen lengths (e.g. 3-6 m)
typically installed at hazardous waste sites to detect and
monitor plume movement over time. Small-scale differences
have increasingly been shown to be important and there is a
general trend toward smaller diameter wells and shorter
screens.

~ The hydrogeochemical significance of colloidal-size
particles in subsurface systems has been realized during the
past several years (Gschwend and Reynolds, 1987;
McCarthy and Zachara, 1989; Puls, 1990; Ryan and
Gschwend, 1980). This realization resulted from both field
and laboratory studies that showed faster contaminant
migration over greater distances and at higher concentrations
than flow and transport model! predictions would suggest
(Buddemeier and Hunt, 1988; Enfield and Bengtsson, .1988;
Penrose et al. 1990). Such models typically account for
interaction between the mobile aqueous and immobile solid
phases, but do not allow for a mobile, reactive solid phase. It
is recognition of this third "phase” as a possible means of
contaminant transport that has brought increasing attention
to the manner in which samples are collected and processed
for analysis (Puls et al. 1990; McCarthy and Degueldre,
1993; Backhus et al. 1993; USEPA 1995). if such a phase is
present in sufficient mass, possesses high sarption reactivity,
large surface area, and remains stable in suspension, it can
serve as an important mechanism to facilitate contammant
transport in many types of subsurface systems.

" Colloids are particles that are sufficiently small that
the surface free energy of the particle dominates the bulk
free energy. Typically, in ground water, this includes
particles with diameters between 1 and 1000 nm. The most

commonly observed mobile particles include: secondary clay
minerals; hydrous iron, aluminum, and manganese oxides;
dissolved and particulate arganic materials, and viruses and
bacteria. These reactive particles have been shown to be
mobile under a variety of conditions in bath field studies and
laboratory column experiments, and as such need to be
included in monitoring programs where identification of the
“total” mobile contaminant loading (dissolved + naturaily
suspended particles) at a site is an objective. To that end,
sampling methodologies must be used which do not
artificially bias “naturally” suspended particle concentrations.

Currently the most common ground-water purging
and sampling methodology is to purge a well using bailers or
high speed pumps to remove 3 to 5 casing volumes followed
by sample collection. This method can cause adverse
impacts on sample quality through collection of samples with
high levels of turbidity. This results in the inclusion of
otherwise immobile artifactual particles which produce an
overestimation of certain analytes of interest (e.g. metals or
hydrophobic organic compounds). Numerous documented
problems associated with filtration (Danielsson, 1982; Laxen
and Chandler, 1982; Horowitz et al. 1992) make this an
undesirable method of rectifying the turbidity problem, and
inciude the removal of potentially mobile (contaminant-
associated) particles during filtration, thus arificially biasing
contaminant concentrations low. Sampling-induced turbidity
problems can often be mitigated by using low-flow purging
and sampling techniques. - ) .

Current subsurface conceptual models have
undergone considerable refinement due to the recent
development and increased use of field screening tools. So-
called hydraulic “push” technologies (e.g. cone penetrometer,
Geoprobe®, QED HydroPunch®) enable relatively fast
screening site characterization which can then be used to
design and install a monitoring well network. Indeed,
alternatives to conventional monitoring wells are now being
considered for some hydrogeologic settings. The ultimate
design of any monitoring system should however be based
upon adequate site characterization and be consistent with
established monitoring objectnves

If the sampling program ob;ectwes include accurate
assessment of the magnitude and extent of subsurface
contamination over time and/or accurate assessment of
subsequent remedial performance then some information
regarding plume delineation in three dimensional space is
necessary prior to monitoring well network design and
installation. This can be accomplished with a variety of
different tools and equipment ranging from hand-operated
augers to screening tools mentioned above and large drilling.
rigs. Detailed information on groundwater flow velocity,
direction, and horizontal and vertical variability are essential
baseline data requirements. Detailed soil and geologic data
are required prior to and during the installation of sampling
points. This includes historical as well as detailed soil and



geologic logs which accumulate during the site investigation.
The use of borehole geophysical techniques are also
recommended. With this information (together with other site
characterization data) and a clear understanding of sampling
objectives, then appropriate location, screen length, well
diameter, siot size etc. for the monitoring well network can be
decided. This is especially critical for new in situ remedial
approaches or natural attenualion assessments at hazardous
waste sites.

In general, the overall goal of any ground-water
sampling pragram is to collect water samples with no
alteration in water chemistry; analytical data thus obtained
may be used for a variety of specific monitoring programs
depending on the regulatory requirements. The sampling
methodology described in this paper assumes that the
monitoring goal is to sample monitoring wells for the
presence of cantaminants and it is applicable whether mabile
colloids are a concern or not and whether the analytes of
concern are metals (and metalloids) or arganic compounds.

il. Monitoring Objectives and Design
Considerations.

The following issues are important to consider prior
to the design and implementation of any ground-water
manitaring pragram, including those which anticipate using
low-flow purging and sampling procedures.

A. Data Quality Objectives (DQO’s)

Monitaring objectives include four main types:
detection, assessment, corrective-action evaluation and
resource evaluation, along with “hybrid” variations such as
site-assessments for property transfers and water availability
investigations. Monitoring objectives may change as
contamination or water quality problems are discovered.
However, there are a number of common companents of
monitoring programs which should be recognized as
important regardless of initial objectives. These components
include:

1) Development! of a conceptual mode! that incorporales
elements of the regional geology to the local geolagic
framework. The conceptual model development also
includes initial site characterization efforts to identify
hydrostratigraphic units and likely flow-paths using a
minimum number of borings and well completions;

2) Cost-effective and well documented collection of high
quality data utilizing simple, accurate, and
reproducible techniques; and

3) Refinement of the conceptual model based on
supplementary data collection and analysis.

These fundamental compaonents serve many types of
monitoring programs and provide a basis for future efforts

that evolve in complexity and leve! of spatial detail as
purposes and objectives expand. High quality, reproducible
data collection is a cammon goa! regardless of program
cbjective.

High quality data collection implies data of sufficient
accuracy, precision, and comp'leteness (i.e. ratio of valid
analytical results to the minimum sample number called for
by the program design) ta meet the program objectives.
Accuracy depends on the correct choice of monitaring tools
and procedures to minimize sample and subsurface
disturbance from collection to analysis. Precision depends
on the repeatability of sampling and analytical protocols. [t
can be assured or improved by replication of sample
analyses including blanks, field/lab standards and reference
standards.

B. Sample Representativeness

An important goal of any monitoring program is
collection of data that is truly representative of conditions at
the site. The term representativeness applies to chemical and
hydrogeologic data collected via wells, barings, piezometers,
geophysical and soil gas measurements, lysimeters, and
temporary sampling paints. It involves a recognition of the
slatistical variability of individual subsurface physical
properties, and contaminant or major ion concentration
levels, while explaining extreme values. Subsurface temporal
and spatial variability are facts. Good professional practice
seeks to maximize representativeness by using proven
accurate and reproducible techniques to define limits on the
distribution of measurements collected at a site. Howaver,
measures of representativeness are dynamic and are
controfled by evalving site characterization and manitoring
objeclives. An evolutionary site characterization madel, as
shown in Figure 1, provides a systematic approach to the
goal of consistent data callection.
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Figure 1. Evolutionary Site Characterization Madel

The model emphasizes a recognition of the causes of the




variability (e.g.. use of inappropriate technology such as
using bailers to purge wells; imprecise or operator dependent
methods) and the need to conlrol avoidable errors.

1) Questions of scale

A sampling plan designed to collect representative
samples must take into account the potential scale of
changes in site conditions through space and time as well as

- the chemical associations and behavior of the parameters
that are targeted for investigation. In subsurface systems,
physical (i.e. aquifer) and chemical properties over time or
space are not statistically independent. in fact samples
taken in close proximity (i.e. within distances of a few yards)
or within short time periods (i.e. more frequently than
monthly) are highly auto-correlated. This means that designs
employing high-sampling frequency (e.g. monthly) or dense
spatial monitoring designs run the risk of redundant data
collection and misleading inferences regarding trends in
values that aren't stalistically valid. In praclice, contaminant
detection and assessment monitoring programs rarely suffer
these “over-sampling” concerns. In corrective-action
evaluation programs, it is also possible that too little data may
be collected over space or time. In these cases, false
interpretation of the spatial extent of contamination or
underestimation of temporal concentration variability may
result. .

2) Target Parameters

Parameter selection in monitoring program design is
most often dictated by the regulatory status of the site.
However, background water quality constituents; purging
indicator parameters, and contaminants, -all represent targets
for data collection programs. The tools and procedures used
in these programs should be equally rigorous and applicable
to all categories of data, since all may be needed to
determine or support regulatory action. .

C. Sampling Point Design and Construct)‘on

Detailed site characterization is central to all
decision-making purposes and the basis for this
characterization resides in identification of the geologic
framework and major hydro-stratigraphic units. Fundamental
data for sample point location include: subsurface lithology,
head-differences and background geochemical conditions.
Each sampling point has a proper use or uses which should
be documented at a level which is appropriate for the
program’s data quality objectives. Individual sampling points
may not always be able to fulfill multiple monitoring objectives
(e.g., detection, assessment, corrective action).

1) Compatibility with Monitoring Progfam and Data
Quality Objectives

. Specifics of sampling point location and-design wili
be dictated by the complexity of subsurface lithology and
variability in contaminant and/or geochemical conditions. it

should be noted that, regardless of the ground-water
sampling approach, few sampling points (e.g. wells, drive-
points, screened -augers) have zones of influence in excess
of a few feet. Therefore the spatial frequency of sampling
points should be carefully selected and designed.

2) Flexibility of Sampling Point Design

In most cases “well-point™ diameters in excess of
1 7/8 inches will permit the use of most types of submersible
pumping devices for low-flow (minimal drawdown) sampling.
It is suggested that “short” (e.g. less than 1.6 m) screens be
incorporated into the monitoring design where possible so

that we might expect comparable results from one device to .

another. “Short”, of course, is relative to the degree of
vertical water quality variability expected at a site.

3) Equilibration of Sambling Point

Time should be allowed for equilibration of the well
or sampling point with the formation after installation.
Placement of well or sampling points in the subsurface
produces some disturbance of ambient conditions. Drilling
techniques (e.g. auger, rotary, etc.) are generally considered
to cause more disturbance than “direct-push” technologies.
In either case, there may be a period (i.e. days to months)
during which water quality near the point may be distinctly
different from that in the formation. Proper-development of -
the sampling point and adjacent formation to remove fines
created during emplacement will shorten this water quality
“recovery” period.

lll. Definition of Low-Flow Purging and Sampling

It is generally accepted that water in the well casing
is non-representative of the formation water and needs to be
purged prior to collection of ground-water samples.

However, the water in the screened interval may indeed be
representative of the formation, depending upon well
construction and site hydrogeology. Wells are purged to
some extent for the following reasons: the presence of the air
interface at the top of the water column resulting in an
oxygen concentration gradient with depth, loss of volatiles up
the water column, leaching from or sorption to the casing or
filter pack, chemical changes due to clay seals or backfill,

and surface infiltration.

Low-flow purging, whether using portable or
dedicated systems, should be done using pump-intake
located in the middle or slightly above the middle of the
screened interval. Placement of the pump too close to the
bottom of the well will cause increased entrainment of solids
which have collected in the well over time. These particles
are present as a result of well development, prior purging and
sampling events, and natural colloidal transport and .
deposition. Therefore, placement of the pump in the middle
or toward the top of the screened interval is suggested.

L



Placement of the pump at the top of the water column for
sampling is only recommended in unconfined aquifers,
screened across the waler table, where this is the desired
sampling point. Low-flow purging has the advantage of
minimizing mixing between the overlying stagnant casing
water and water within the screened interval.

A. Low-Flow Purging & Sampling

Low-flow refers to the velocity with which water
enters the pump intake and that is imparted to the farmaticn
pore water in the immediate vicinity of the well screen. it
does not necessarily refer to the flow rate of water
discharged at the surface which can be affected by flow
regulators or restrictions. Water level drawdown provides the
best indication of the stress imparted by a given flow-rate for
a given hydrological situation. The objective is to pump in a
manner that minimizes stress {drawdown) to the system to
the extent practical taking into account established site
sampling objectives. Typically flow rates on the order of 0.1 -
0.5 Umin are used, however this is dependent on site-
specific hydrogeology. Some extremely coarse-textured
formations have been successfully sampled in this manner at
flow rates to 1 LUmin. The effectiveness of using low-flow
purging is Intimately linked with proper screen location,
screen length, and well construction and development
techniques. The reestablishment of natura! flow paths in
both the vertical and horizontal directions are important for
correct interpretation of the data. For high resolution
sampling needs, screens less than 1 m should be used.

Most of the need for purging has been found to be due to
passing the sampling device through the overlying casing
water which causes mixing of these stagnant waters and the
dynamic waters within the screened interval. Additionally,
there is disturbance o suspended sediment collected in the
bottom of the casing and the displacement of water out into
the formation immediately adjacent to the well screen. These
disturbances and impacls can be avoided using dedicated
sampling equipment, which precludes the need to insert thz
sampling device prior to purging and sampling.

Isolation of the screened interval water from the
overlying stagnant casing water may be accomplished using
low-flow minimal drawdown lechniques. If the pump intake is
located within the screened interval most of the water
pumped will be drawn in directly from the formation with little
mixing of casing water or disturbance to the sampling zone.
However, if the wells are not constructed and developed
properly, zones other than those intended may be sampled!.
Al some sites where geologic heterogeneities are sufficienly
different within the screened interval, higher conductivity
zones may be preferentially sampled. This is another reason
to use shorter screened intervals, especially where high
spatial resolution is a sampling objective.

B. Water Quality Indicator Parameters

It is recommended that water quality indicator

parameters be used to determine purging needs prior o
sample collection in each well. Stabilization of parameters
such as pH, specific conductance, dissolved oxygen,
oxidation-reduction potential, temperature and turbidity
should be used to determine when formation water is
accessed during purging. In general the order of stabilization
is pH, temperature, and specific conductance, followed by
oxidation-reduction potential, dissolved oxygen and turbidity.
Temperature and pH, while commonly used as purging
indicators, are actually quite insensitive in distinguishing
between formation water and stagnant casing water,;
nevertheless, these are important parameters for data
interpretation purposes and should aiso be measured.
Performance criteria for determination of stabilization should
be based on water-level drawdown, pumping rate and
equipment specifications for measuring indicator parameters.
Instruments are available which utilize in-line flow cells to
continuously measure the above parameters.

It is important to establish specific well stabilization
criteria and then consistently follow the same methods
thereafter, particularly with respect to drawdown, flow rate
and sampling device. Generally the time or purge volume
required for parameter stabilization is independent of well
depth or well volumes. Dependent variables are well
diameter, sampling device, hydrogeochemistry, pump flow
rate, and whether the devices are used in a portable or
dedicated manner. If the sampling device is already in place
(ie, dedicated sampling systems), then the time and purge
vaolume needed for stabilization is much shorter. Other
advantages of dedicated equipment include less purge water
for waste disposal, much less decontamination of equipment,
less time spent in preparation of sampling as well as time in
the field, and more consistency in the sampling approach
which probably will translate into less variability in sampling
results. The use of dedicated equipment is strongly
recommended at wells which will undergo routine sampling
over time.

If parameter stabilization criteria are too stringent,
then minor oscillations in indicator parameters may cause
purging operations to become unnecessarily protracted. It
should also be noted that turbidity is a very conservative
parameter in terms of stabilization. Turbidity is always the
last parameter to stabilize, Excessive purge times are
invariably related to the establishment of too stringent
turbidity stabilization criteria. It should be noted that natural
turbidity levels in ground water may exceed 10 nephelometric
turbidity units (NTU).

C. Advantages and Disadvantages of Low-Flow
(Minimum Drawdown) Purging

in general, the advantages of low-flow purging

include:
« samples which are representative of the ‘mobile’ load

of contaminants present (dissolved and colloid-
associated),



+ minimal disturbance of the sampling point thereby
minimizing sampling artifacts, ' "

+ less operator variability, greater operator control, -

- - reduced stress on the formation (minimal drawdown),

+ less mixing of stagnant casing water with formatlon
water,

« -reduced need for filtration and therefore less time
required for sampling,

+ smaller purging volume which decrease ‘waste
disposal costs and sampling time.

» better sample consistency; reduced artifi cnal sample
variability

Some disadvantages of low-flow purging are:
+ higher initial capital costs, ]
"« greater set-up time in the field,
- need to transport additional equipment to and from
“the site, :
» -increased training needs,
+ resistance to change on the part of samphng
" practitioners,
+ concern that new data will indicate a change in
conditions”™ and trigger an “action™. :

IV. Low-Flow (Minimal Drawdown) Samphng
Protocols ) .

The following ground water sampling procedure has
evolved over many years of experience in ground water
sampling for organic and inorganic compound determinations
and as such summarizes the authors (and others)
experiences to date (Barcelona et al., 1984, 1994; Barcelona
and Helfrich, 1986; Puls and Barcelona, 1989; Puls et. al.
1990, 1992; Puls and Powell, 1992; Puls and Paul, 1985).
High-quality chemical data collection is essential in ground
water monitoring and site characterization. The primary
limitations to the collection of “representative” ground water .
samples include: mixing of the stagnant casing and “fresh”
screen waters during insertion of the sampling device or
ground water level measurement device; disturbance and
resuspension of settled solids at the bottom of the well when
using high pumping rates or raising and lowering a pump or
bailer; introduction of atmospheric gases or degassing from
the water during sample handling and transfer, or
inappropriate use of vacuum sampling device ‘etc.

A. Sampling Recommendations

Water samples should not be taken immediately
following well development. Sufficient time should be allowed
for the ground water flow regime in the vicinity of the
monitoring well to stabilize and to let chemical equilibrium
with the well construction materials be approached. This lag
time will depend on site conditions and methods of
installation but often exceeds one week,

Well purging is nearly always necessary to obtain
samples of water flowing through the geologic formations in

the screened interval. Rather than using a genera! but
arbitrary guideline of purging three casing volumes prior to
sampling, it is recommended that an in-line water quality
measurement device (e.g. flow-through cell) be used to
establish the stabilization time for several parameters (e.g.
pH, specific conductance, redox, dissolved oxygen, turbidity)
on a well-specific basis. Data on pumping rate, drawdown,
and volume required for parameter stabilization can be used
as a guide for conducting subsequent sampling activities.

The following are recommendations to be
considered before, during and after sampling:

+ use low flow rates (<0.5 LU/min), during both purging
and sampling maintain minimal drawdown in the well;

« maximize tubing wall thickness, minimize tubing
length;

+ place the samphng dev:ce intake at the desired
sampling point;

+ minimize disturbances of the stagnant water column
above the screened interval during water level
measurement and sampling device insertion;

+ make proper adjustments to stabilize the flow rate as
soon as possible;

= monitor water qualily indicators during purging;

+ collect unfiltered samples to estimate contaminant
loading and transport potential in the subsurface

: system

B. Equipment Calibration .

Prior to sampling, all sampling device and
monitoring equipment should be calibrated according to
manufacture's recommendations and the site Quality
Assurance Project Plan (QAPP) and Field Sampling Plan
(FSP). Calibration of pH should be performed with at least
two buffers which bracket the expected range. Dissolved
oxygen calibration must be corrected for local barometric
pressure readings and elevation.

C. Water Level Meésurement and Monitoring

It is recommended that a device be used which will

" least disturb the water surface in the casing. Well depth’

should be obtained from the well logs. : Measuring to the
bottom of the well casing will only cause resuspension of
settled solids from the formation and require longer purging
times for turbidity equilibration. Measure well depth after
sampling is completed. The water level measurement should
be taken from a permanent reference point which is surveyed
in relative to ground elevation.

D. Pump Type

The use of low flow (e.g. 0.1-0.5 Umin) pumps is
suggested for purging and sampling all types of analytes. All

[



pumps have some limitation and these should be
investigated with respect to application at a particular site.
Bailers are inappropriate devices for low-flow sampling.

1) General Considerations

There are no unusual requirements for ground-waler
sampling devices when using low-flow, minimal drawdown
techniques. The major concern is that the device give
cansistent results and minima! disturbance of the sample
across a range of “low" flow rates (i.e. < 0.5 L/min). Clearly,
pumping rates that cause minimal to no drawdown in one
well could easily cause “significant” drawdown in another well
finished in a less transmissive formation. In this sense, the
pump shaould not cause undue pressure or temperature
changes or physical disturbance on the water sample over a
reasonable sampling range. Consistency in operation is
critical to meet accuracy and precision goals.

2) Advantages & Disadvantages of Sampling Devices

A variety of sampling devices are available for low-
flow {minimal drawdown) purging and sampling and include
peristaltic pumps, bladder pumps, electrical submersible
pumps, and gas-driven pumps. Devices which lend
themselves to both dedication and consistent operation at
definable low-flow rates are preferred. It is desirable that the
pump be easily adjustable and operate reliably at these lower
flow rates. The peristaltic pump is limited to shallow
applications and can cause degassing resulting in alteration
of pH, alkalinity, and some volatiles loss. Gas-drive pumps
should be of a type that does not allow the gas to be in direct
contact with the sampled fluid.

Clearly, bailers and other “grab” type samplers are
ill-suited for low-flow sampling since they will cause repeated
disturbance and mixing of “stagnant” water in the casing and
the “dynamic” water in the screened interval. Similarly, the
use of inertial lift foot-valve type samplers may cause too
much disturbance at the point of sampling. Use of these
devices also tend to introduce uncontrolled and unacceptable
operator variability.

Summaries of advantages and disadvantages of
various sampling devices are listed in Herzog et al (1991),
USEPA (1992), Parker (1994) and Thurnblad (1994).

E. Pump Installation

Dedicated sampling devices (left in the well) capable
of pumping and sampling are preferred over gny other type
of device. Any portable sampling device should be slowly
and carefully lowered to the middle of the screened interval
or slightly above the middle {(e.g. 1-1.5 m below the topof a 3
m screen). This is to minimize excessive mixing of the
stagnant water in the casing above the screen with the
screened interval zane water, and to minimize resuspension
of solids which will have collected at the bottom of the well.
These two disturbance effects have been shown to directly
affect the time required for purging. There also appears to
be a direct correlation between size of portable sampling

devices refative 10 the well bore and resulting purge volumes
and times. The key is to minimize disturbance of water and
solids in the well casing.

F. Filtration

Decisions to filter samples should be dictated
by sampling objectives rather than as a “fix” for poor
sampling practices, and field-filtering of certain canstituents
should not be the default. Consideration should be given as
to what the application of field-filtration is trying to
accomplish. For assessment of truly dissolved (as opposed
to operationally “dissolved” [ie. samples filtered with 0.45 pm
filters]) concentrations of major ions and trace metals, 0.1 ym
filters are recommended although 0.45 pm filters are
normally used for most regulatory programs. Alkalinity
samples must also be filtered if significant panticulate calcium
carbonate is suspected, since this material is likely to impact
alkalinity titration results (although filtration itself may alter the
CO, composition of the sample and therefore affect the
results).

Although filtration may be appropriate, filtration of a
sample may cause a number of unintended changes to occur
{(e.g. oxidation, aeration) possibly leading to filtration-induced
artifacts during sample analysis and uncertainty in the
results, Some of these unintended changes may be
unavoidable but the factors leading to them must be
recognized. Deleterious effects can be minimized by
consistent application of certain filtration guidelines.
Guidelines should address selection of filter type, media,
pore size, etc. in order to identify and minimize potential
sources of uncertainty when fiitering samples.

In-line filtration is recommended because it provides
better consistency through less sample handling, and
minimizes sample exposure to the atmosphera. In-line filters
are available in both disposable (barrel filters) and non-
disposable (in-line filter holder, flat membrane fillers) formats
and various filter pore sizes (0.1-5.0 um). Disposable filter
cartridcges have the advantage of greater sediment handling
capacity when compared to traditional membrane filters.
Filters must be pre-rinsed following manufacturer's
recommendations. If there are no recommendations for
rinsing, pass through a minimum of 1 L of ground water
following purging and prior to sampling. Once filtration has
begun, a filter cake may develop as paricles larger than the
pore size accumulate on the filter membrane. The resultis
that the effective pore diameter of the membrane is reduced
and particles smaller than the stated pore size are excluded
from the fillrate. Possible corrective measures include
prefiltering (with larger pore size filters), minimizing particle
loads to begin with, and reducing sample volume.

G. Monitoring of Water Level and Water Quality
Indicator Parameters

Check water level periodically to manitor drawdown
in the well as a guide to flow rate adjustment. The goal is
minimal drawdown (<0.1 m) during purging. This goal may
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be difficult to achieve under some circumstances due to
geologic heterogeneities within the screened interval, and
may require adjustment based on site-specific conditions and
personal experience. In-line water quality indicator
parameters should be continuously monitored during purging.
The water quality indicator parameters monitored can include
pH, redox potential, conductivity, dissolved oxygen (DO) and
turbidity. The last three parameters are often most sénsitive.
Pumping rate, drawdown, and the time or volume required to
obtain stabilization of parameter readings can be used as a
future guide to purge the well. Measurements should be
taken every three to five minutes if the above suggested
rates are used. Stabilization is achieved after all parameters -
have stabilized for three successive readings. In lieu of
measuring all five parameters a minimum subset would
include pH, conductivity, and turbidity or DO. Three
successive readings should be within £ 0.1 for pH, % 3% for
conductivity, + 10 mv for redox potential, and + 10% for
turbidity and DO.. Stabilized purge indicator parameter trends
are generally obvious and follow either an exponential or
asymptotic change to stable values during purging. o
- Dissolved oxygen and turbidity usually require the fongest
time for stabilization. The above stabilization guidelines are
provided for rough estimates based on experience.

H. Sampling, Sample Contamers Preservat:on and
- Decontamlnatlon

. Upon parameter stabilization, sampling can be
initiated. If an in-line device is used to monitor water quality
parameters, it should be disconnected or bypassed during
sample collection. Sampling flow rate may remain at
established purge rate or may be adjusted slightly to
minimize aeration, bubble formation, turbulent filling of
sample bottles, or loss of volatiles due to extended residence
time in tubing. Typically, flow rates less than 0.5 Umin are
appropriate. The same device should be used for sampling
as was used for purging. Sampling should occurina .
progression from least to most contaminated well if this is
known. Generally, volatile (e.g. solvents and fuel
constituents) and gas sensitive (e.g. Fe*, CH,, H,S/HS,
alkalinity) parameters should be sampled first. - The sequence
in which samples for most inorganic parameters are collected
is immaterial unless filtered (dissolved) samples are desired.
Filtering should be done last and in-line filters should be used
as discussed above. During both well purging and sampling,
proper protective clothing and equipment must be used
based upon the type and level of contaminants present.

The appropriate sample container will be prepared in
advance of actual sample collection for the analytes of
interest and include sample preservative where necessary.
Water samples should be collected directly mto thls container
from the pump tubing.

Immediately after a sample bottle has been filled, it
must be preserved as specified in the site Quality Assurance

Project Plan (QAPP). Sample preservation requirements are

based on the analyses being performed (use site QAPP,
Field Safety Plan [FSP}, USEPA, 1992 RCRA guidance
document or EPA SW-846). It may be advisable to add
preservatives to sample bottles in a controlled setting prior to
entering the field in order to reduce the chances of
improperly preserving sample-bottles or introducing field
contaminants into a sample bottle while adding the
preservatives.

e}

The preservatives should be transferred from the
chemical bottle to the sample container using a disposable
polyethylene pipet and the disposable pipet should be used

- only once and then discarded.

After a sample container has been filled with ground
water, a Teflon (or tin)-lined cap is screwed on tightly to
prevent the container from leaking. A sample label is filled
out as specified in the Field Sampling Plan (FSP). The
samples should be stored inverted at 4°C.

Specific decontamination protocols for sampling
devices are dependent to some extent on the type of device
used and the type of contaminants encountered. Refer to
the site QAPP and FSP for specific requirements.

1. Blanks
The following blanks should be collected:

(1) field blank: one field blank should be collected from
each source water (distilled/deionized water) used for
sampling equipment decontamination or for assisting
well development procedures.

(2) equipment blank: one equipment blank should be
taken prior to the commencement of field work, from
each set of sampling equipment to be used for that
day. Refer to site QAPP or FSP for specific
requirements.

(3) trip blank: a trip blank is required to accompany each
volatile sample shipment. These blanks are prepared
in the laboratory by filling a 40-mL volatile organic
analysis (VOA) bottle with distilled/deionized water. .

V. Low-Permeability Formations and Fractured
Rock

The overall sampling program goals or sampling
objectives will drive how the sampling points are located,
installed, and choice of sampling device. Likewise, site-
specific hydrogeologic factors will affect these decisions.
Sites with very low permeability formations or fractures
causing discrete flow channels may require a unique
monitoring approach. Unlike water supply wells, wells
installed for ground-water quality assessment and restoration
programs are often installed in low water-yielding settings

0



(e.g. clays, silts). Alternative types of sampling paints and
sampling methods are often needed in these types of
environmenlts, because low-permeability seltings may require
extremely low-flow purging (<0.1 Umin) and may be
technology-limited. Where devices are not readily available
to pump at such low flow rates, the primary consideralion Is
to avoid dewatering of the well screen. This may require
repeated recovery of the water during purging while leaving
the pump in place within the well screen.

Use of low-flow techniques may be impractical in
these seltings, depending upon the water recharge rates,
The sampler and the end-user of data collected from such
wells need o understand the limitations of the data collected,
i.e. a strong potential for underestimation of actual
contaminan® cancentrations for volatile organics, potential
false negativ. s for filtered metals and potential false positives
for unfiltered metals. It is suggested that comparisons be
made between samples recovered using low-flow purging
techniquas and samples recovered using passive sampling
techniques (i.e. two sets of samples). Passive sample
collection waould essentially entail acquisition of the sample
with no or very little purging using a dedicated sampling
system installed within the screened interval or a passive
sample collection device.

A. Low-Permeability Formations (<0.1 L/min
recharge)

1. Low-Flow Purging and Sampling with Pumps

a. “portable or non-dedicated maode” - Lower the pump
(one capable of pumping at <0.1 L/min) to mid-screen
or slightly above and set in place for minimum of 48
hours (to lessen purge volume requirements). After
48 hours, use procedures listed in Part IV above
regarding monitaring water quality parameters far
stabilization, etc., but do not dewater the screen. If
excessive drawdown and slow recavery is a problem,
then alternate approaches such as those listed below
may be better.

b. “dedicated mode” - Set the pump as above at least a
week prior to sampling; that is, operate in a dedicated
pump mode. With this approach significant reductions
in purge valume should be realized. Water guality
parameters should stabilize quite rapidly due to less
disturbance of the sampling zane.

2. Passive Sample Collection

Passive sampling collection requires insertion of the
device into the screened interval for a sufficient time periad to
allow flow and sample equilibration befare extraction for
analysis. Conceptually, the extraction of water from low
yielding formations seems more akin to the collection of
water from the unsaturated zone and passive sampling

lechniques may be more appropriate in terms of obtaining
“representative” samples. Satisfying usual sample volume
requirements is typically a problem with this approach and
some latitude will be needed on the part of regulatory entities
to achieve sampling objectives.

B. Fractured Rock

In fractured rack formations, a low-flow ta zero
purging approach using pumps in conjunction with packers to
isolate the sampling zone in the borehole is suggested.
Passive multi-layer sampling devices may also pravide the
most “representative” samples. It is imperative in these
settings to identify flow paths or water-producing fractures
prior to sampling using toals such as borehole flowmeters
and/or other geophysical tools.

After identification of water-bearing fractures, install
packer(s) and pump assembly for sample collection using
low-flow sampling in “dedicated mode” or use a passive
sampling device which can isolate the identified water bearing
fractures.

Vi. Documentation

The usual practices for documenting the sampling
event should be used for low-flow purging and sampling
techniques. This should include, at a minimum: information
on the conduct of purging operations (flow-rate, drawdown,
water-quality parameter values, volumes extracted and times
for measurements), field instrument calibration data, water
sampling forms and chain of custody forms. See Figures 2
and 3 and “Ground Water Sampling Workshop -~ A
Workshop Summary” (USEPA, 1995) for example forms and
other documentation suggestions and information. This
information coupled with laboratory analytical data and
validation data are needed to judge the “useability” of the
sampling data.
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Figure 2. Ground Water Sampling Log

Project Site Welil No. Date
Well Depth Screen Length Well Diameter Casing Type
Sampling Device Tubing type X Water Level
Measuring Point Other Infor
Sampling Personnel
Notes

Time pH Temp | Cond. Dis.O, | Turb. | [ ]Conc

Type of Samples Collected
information: 2in =617 ml/ft, 4in=2470 mlift: Vol = neh, Vol ., =4/3n0
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'Figure 3. Ground Water Sampling Log (with automatic data logging for most water quality

parameters)
Project A Site _Well No. Date
Well Depth ___Screenlength - Well Diameter Casing Type
Sampling Device Tubing type Water Level
“Measuring Point -Othgrlnfor o
Sampling Personnel
Time Pump Rate Turbidity Alkalinity [ 1Conc ' Notes

Type of Samples Collected
Information: 2in = 617 ml/ft, 4in = 2470 mlift: Vol_,=nr*h, Vol =43n¢
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APPENDIX E

ANALYTICAL DATA TABLES



FORMER BUILDING 67

'SOIL BORING
SAMPLE RESULTS



»
Table 1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring
Analytical Data, Volatile Organics
Al Sample 1Ds begin with "B67-" Sample Location:| SB96-0102 | SB96-0106 5_89§:01 10 SB96-0206 SBQG;O??&N S_B}?S—OZOB 559_6;0_210 SB96-0306 ]
’ Sample Depth (feet): 2 3 10 & & 5 10 & EPA Region 3 EPA Region 3
Date Sampled:| 22-Jul-96 | 22-Jul-96 22-Jutk96 18-Jul-96 18-Jul-96 18-Jul-96 18-Jul-96 24-Jul-96 RBC, Soil Ingestion | BTAG Soil Screening

ANALYTE UNITS Reporting limit
1. |[Chloromethane pg/kg 10 u u u u u u u u 440000 none
2. |Vinyl chioride wa/kg 10 u u u u u u u u 3000 300000
3. |Bromomethane pg/kg 10 u u u u u u u u 2900000 none
4. |Chioroethane po/kg 10 u u u u u u u u 2000000 none
5. |Acetone pa/kg 50 u u u u u u u u 200000000 none
6. |1.1-Dichloroethene uglkg 50 u u u u u u u u 9500 none
7. |Carbon disulfide Porkg 50 u u u u u u u u 200000000 none
8. [Methytene chioride po/kg 5.0 u u u 3.5J8 u 3.4J8 4708 27 760000 300000
9. |trans-1,2-Dichioroethene pglkg 50 u u u u u u u u 41000000 300000
10. |1,1-Dichioroethane pghkg 50 u u u u u u u u 200000000 300000
11. |cis-1,2-Dichloroethene 1g/kg 50 u u u u u u u u 20000000 300000
12. |Chioroform pg/kg 5.0 u u u u u u u u 940000 300000
13, |1.2-Dichloroethane po/kg 50 u u u u . u u u v 63000 870
14. |Viny! acetate wa/kg 50 u u u u u u u u 2000000000 none
15, |2-Butanone vo/kg 50 u u u u u u u u 1200000000 none
16. |1.1.1-Trichlorosthane Hg/kg 50 u u u u u u u u 41000000 300000
17. |Carbon tetrachloride valkg 50 u u u u u u u u 44000 300000
18. |Benzene Ho/kg 50 u u u u u u u u 200000 100000
19. {Trichloroethene wgfkg 50 u u u u u u u u 520000 300000
20. |1,2-Dichloropropane pa’kg 50 u u u u u u u u 84000 300000
21. |Bromodichloromethane pg/kg 50 u u u u u u u u 92000 none
22. |dis-1,3-Dichloropropene ug/kg 50 u u u u u u u u 32000 none
23. (trans-1,3-Dichlorpropene po/kg 5.0 u u u u u u u u 32000 none
24. |1,1,2-Trichloroethane po/kg 50 u u u u u u u u 100000 300000
25. |Dibromochloromethane ug/kg 5.0 u u u u u u u u 68000 none
26. |Bromoform poikg 50 u u u u u u u u 720000 none
27. |2-Hexanone wg/kg 25 u u u u u u u u 82000000 none
28. |Toluene pg/kg 50 u u u u u u u u 410000000 100000
29. {4-Methyl-2-pentanone workg 25 u u u u u u u u 160000000 none
30. |Tetrachloroethene Hg/kg 5.0 u u u u u u u u 110000 300000
31. [Chiorobenzene po/kg 50 u u u u u u u u 41000000 100000
32. |Ethylbenzene pofig 50 u u u u u u u u 200000000 100000
33. |Xylenes (total) ug/kg 50 u u u u u u u u 4100000000 100000
34. |Styrene porkg 50 u u u u u u u u 410000000 100000
35. |1,1,2,2-Tetrachloroethane yg/kg 50 u u u u u u u u 29000 300000

u: undetected below the value given in the "Reporting Limit* column

J: estimated concentraﬁgn [ - B

B: present in blank l

none: no screening vatue exists for this compound




Table 1

Fort Des Moines, Des Moines, lowa

Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

)

All Sample IDs begin with "B67-" Sample Location:| SB96-0308 | SB96-0308-01{ SB96-0310 S$B96-0404 SB96-040 S$B896-0410 SB96-0502 SB96-0504 | SB96-0510
) Sample Depth (feet): g 8 T 4 6 - 10 z 4 10 EPA Region 3 EPA Region 3
Date Sampled:| 24-Jul-96 24-Jul-96 24-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 | 23-Jul-96 | RBC, Soil Ingestion | BTAG Soil Screening

ANALYTE UNITS | Reporting limit
1. |Chloromethane ug/kg 10 u u u u u u u u u 440000 none
2. |Vinyl chlorde wo/kg 10 u u u u u u u u u 3000 300000
3. |Bromomethane Ha/kg 10 u u u u u u u u u 2900000 none
4, |Chloroethane ug/kg 10 u u u u u u u u u 2000000 none
5." |Acetone pakg 50 u u u u u u u u u 200000000 none
6. |1,1-Dichloroethene palkg 50 u u u u u u u u u 9500 none
7. |Carben disulfide polkg 50 u u u u u u u u u 200000000 " none
8. [Methylene chicride po/kg 5.0 23 u : 42J8 u’ u - u, 7.8 u u 1760000 300000
9. |trans-1,2-Dichloroethene polkg 50 . u u u u u' u u u u 41000000 300000
10. |1.1-Dichloroethane pa/kg 5.0 u - u u u u u u u u 200000000 300000
11. |cis-1,2-Dichloroethene . wg/kg 5.0 u u u u u u u u u 20000000 300000
12, |Chioroform pakg 5.0 u u u u u u u u u 940000 300000
13. |1.2-Dichloroethane pag 5.0 u u u u u u u u u 63000 870
14. |Vinyl acetate vg/kg 50 u- u u u u u u u u 2000000000 none
15, j2-Butanone vakg 50 u u u u u u u u u 1200000000 none
16. |1,1,1-Trichloroethane pg/kg 5.0 u u u u u u u u u 41000000 300000
17. |Carbon tetrachloride ugkkg 5.0 u u u u u u u u u 44000 300000
18. |Benzene pglkg 5.0 u u u u u u u u u 200000 100000
19. | Trichloroethene polkg 50 u u u u u u u u u 520000 300000
20. |1,2-Dichloropropane wglkg 5.0 u u u u u u u u u 84000 300000
21. |Bromodichloromethane po/kg 5.0 u u u u u u u u u 92000 none
22. |cis-1,3-Dichloropropene yg/kg 5.0 u u u u u u u u u 32000 none
23. [trans-1,3-Dichlorpropene vaikg 5.0 u u u u u u u u u 32000 none
24, [1.1,2-Trichloroethane vatkg 50 u u u u . u u u u u 100000 300000 -
25. |Dibromochioromethane va/kg 5.0 u u u u u u u u u . 68000 . none
26. |Bromoform ugkg 5.0 u u u u u u u u u 720000 none
27. {2-Hexanone ugikg 25 u u u u u u u u u 82000000 none
28.' [Toluene patkg 5.0 u u u u u u u u u 410000000 100000
29. |4-Methyl-2-pentanone nglkg 25 u u u u u u u u u 160000000 none
30. {Tetrachloroethene wg/kg 5.0 u u u u u u 18 8.7 18 110000 300000
31. |{Chlorobenzene wglkg 5.0 u u u u u u u u u 41000000 100000
32. |Ethylbenzene wokg 50 u u u u u u u u u 200000000 100000
33. |Xylenes (total) varkg 5.0 u u u u u u u u u 4100000000 100000
34. [Styrene ugikg 5.0 u u u u u u u u u 410000000 100000
35. |1,1,2,2-Tetrachloroethane uglkg 5.0 u u u u u u u u u 29000 300000

u: undetected below the value given in the "Reporting Limit* column

J: estimated concentration '

B: present in blank

none: no screening value exists for this compound
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Table 1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring
Analytical Data, Volatile Organics
Al Sample IDs begin with "BG7-" Sampie Location:| SB965-0604 |  SB96-D606 SBYG-0608 58960702 | SB96-0706 | SB96-0706-01| 5B9G-D708 | SB9S-0B02 | SBY6-08D6
Sample Depth (feet): 4 [ 8 b4 [ 6 8 4 6 EPA Region 3 EPA Region 3
Date Sampled:| 23-Ju-96 23-0k96 |  23-4ul96 23-Ju1-96 23.0ul96 | 23-Jul-96 23-Juk-96 24-Jul-96 24-J96 | RBC, Soil Ingestion | BTAG Soil Screening
ANALYTE UNITS | Reporting limit
1. |Chloromethane po/kg 10 u u u u u u u u u 440000 none
2. |Vinyl chloride pokg 10 u u u u u u u u u 3000 300000
! 3. |Bromomethane wohg 10 u u u u u u u u u 2900000 none
i 4. [Chiorosthane pokg 10 u u u u u u u u u 2000000 none
5. |Acstone vofkg 50 u u u u u u u u u 200000000 none
6. {1,1-Dichloroethene Ho/kg 5.0 u u u u u u u u u 9500 none
7. {Carbon disulfide vo/kg 50 u u u u u u u u u 200000000 none’
8. [Methylene Chioride po/kg 50 u u u 9.3 57 u u 498 48 760000 300000
9. |trans-1,2-Dichioroethene vo/kg 5.0 u u u u u u u u u 41000000 300000
10. |1,1-Dichloroethane pokg 5.0 u u u u u u u u u 200000000 300000
11, |cis-1,2-Dichloroethene vokg 5.0 u u u u u u u u u 20000000 300000
12. |Chioroform vglkg 5.0 u u u u u u u u u 940000 300000
13. {1.2-Dichloroethane wo/kg 5.0 u u u u u u u u u 63000 870
; 14. |Vinyt acetate po/kg 50 u u u u u u u u u 2000000000 none
| 15 J2-Butanone pohg 50 u u u u u u u u u 1200000000 none
16. |1,1,1-Trichloroethane vg/kg 50 u u u u u u u u u 41000000 300000
17. |Carbon Tetrachioride po/kg 50 u u u u u u 5.8 u u 44000 300000
18. |Benzene pa/kg 50 u u u u u u u u u 200000 100000
19. |Trichioroethene po/kg 5.0 u u u u u u u u u 520000 300000
20. |1,2-Dichioropropane vakg 50 u u u u u u u u u 84000 300000
21. |Bromodichloromethane pg/kg 5.0 u u u u u u u u u 92000 none
22, |cis-1,3-Dichioropropene polkg 5.0 u u u u u u u u u 32000 none
} 23. |trans-1,3-Dichlorpropene po/kg 50 u u u u u u u u u 32000 none
| [2a. [1.1.2-Trichioroethane pokg 50 u u u u u u u u v 100000 300000
25. |Dibromochioromethane vo/kg 50 u u u u u u u u u 68000 none
26. |Bromoform pa/kg 50 u u u u u u u u u 720000 none
27. |2-Hexanone veikg 25 u u u u u u u u u 82000000 none
28. |Toluene ponkg 5.0 u u u u u u u u u 410000000 100000
29. |4-Methy!-2-pentanone po/kg 25 u u u u u u u u u 160000000 none
30. |Tetrachloroethene pa/kg 50 380 66 62 76 a5 89 150 334 u 110000 300000
31. |Chiorobenzene pokg 50 u u u u u u u u u 41000000 100000
32. |Ethylbenzane vghg 5.0 u u u u u u u u u 200000000 100000
33, {Xylenes (total) pakg 50 u u u u u u u u u 4100000000 100000
34, |Styrena po/kg 5.0 u u u u u u v u u 410000000 100000
35, {1,1.2,2-Tetrachloroethane pg/kg 50 u u u u u u u u u 29000 300000
! u: undetected below the value given in the “Reporting Limit" column
‘ J: estimated concentration
B: present in blank
‘ none: No screening value exists for this compound




Fort Des Moines, Des Moines, lowa

Analytical Data, Volatile Organics

Table 1

Former Building 67
1996 Soil Boring

S$B96-0902

D |@IN|D OB

All Sample {Ds begin with "B67-" | Sample Location:| SB96-0810 S$B96-0906 SB96-0910
Sample Depth (feet): 10' AR 3 10’ EPA Region 3
Date Sampled:| 24-Jul-96 24-Jul-96 24-Jul-96 24-Jul-96 EPA Region 3 BTAG Soil Screening

ANALYTE UNITS | Reporting limit RBC, Sail Ingestion

Chloromethane pa/kg 10 u u u u 440000 none

Viny! chloride ug/kg 10 u u u u 3000 300000

Bromomethane Ha/kg 10 u U u u 2900000 none

Chloroethane Ha/kg 10 u u u u 2000000 none

Acetone Hg/kg 50 u u u u 200000000 none

1,1-Dichloroethene ug/kg 5.0 u u u u 9500 none

Carbon disulfide Hg/kg 5.0 : u u u u 200000000 none

Methylene chloride * 'uglkg 5.0 40 u u ! 39 760000 300000

trans-1,2-Dichloroethene " paikg ;5.0 u u u u 41000000 | 300000 ;
10. {1,1-Dichloroethane . Harkg 5.0 u u u u 200000000 300000
11. |cis-1,2-Dichloroethene rg/kg 5.0 u u u u 20000000 300000
12. |Chloroform ug/kg 5.0 u u v u 940000 300000
13. |1.2-Dichioroethane no/kg 5.0 u u u u 63000 870
14. |Viny! acetate ug/kg 50 u u u u 2000000000 none
15. |2-Butanone pglkg 50 u u u u 1200000000 none
16. [1,1,1-Trichtoroethane ya/kg 5.0 u u u u 41000000 300000
17. |Carbon tetrachloride wafkg 5.0 u u u u 44000 300000
18. |Benzene -pg/kg 5.0 u u u u 200000 100000
19. |Trichioroethene pa/kg 5.0 u u u u 520000 300000
20. [1,2-Dichloropropane wa/kg 5.0 u u u u 84000 300000
21. |Bromodichloromethane ng/kg © 5.0 u u u u 92000 none
22. |cis-1,3-Dichloropropene ug/kg - 5.0 u u u u 32000 none
23. |trans-1,3-Dichlorpropene vig/kg 5.0 LU u u u 32000 none
24. {1,1,2-Trichloroethane uvgkg | 5.0 u. u u u 100000 300000
25. |Dibromochloromethane . pg/kg 5.0 u ,ou u- u - 68000 . none
26. |Bromoform ug/kg . 50 u u u u 7 720000 . none
27. |2-Hexanone pokg 25 u u - u u 82000000 none
28. |Toluene ug/kg 5.0 u u u u 410000000 100000
29. |4-Methyl-2-pentanone narkg 25 u u u u 160000000 none
30. {Tetrachloroethene ug/kg 5.0 u 7.9 u u 110000 300000
31. |Chiorobenzene ug/kg 5.0 u u u u 41000000 100000
32. |Ethylbenzene Harkg 5.0 u u u u 200000000 100000
33. |Xylenes (total) po/kg 5.0 u u u u 4100000000 100000

- |34. |Styrene vglkg 5.0 u u u u 410000000 100000

35. [1.1.2,2-Tetrachloroethane ug/kg 5.0 u u u u . 29000 300000

u: undetected below the value given in the "Reporting Limit" column

J: estimated concentration

B: present In blank N . ‘y

T R4 N
none: no screening value exists for this compound




»
Table 1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring
Analytical Data
Pesticides
All Sample IDs begin with “B67-" lSImple Location: SB96-0102 SBS6-0106 SB96-0110 S$B96-0206 SB96-0206-01 $B96-0208 $B96-0210 SB96-0306
Sample Depth (feet): z e o & | & B 10 & EPA Region 3 EPA Region 3 BTAG
Date Sampled: 22-Jui-96 22-)u4-96 22-Jul-96 18-Jul-96 18-Jui-96 18-Jui-96 18-Jul-96 24-144-96 RBC. Soit ingestion, Industrial Soil Screening
ANALYTE UNITS Reporting limit
1. Aldrin po/kg 5 u u u u u u u u 340 100
2. Alpha BHC pakg 5 u u u u u u u u 910 none
3. Beta BHC pokg 10 u u u u u u u u 3200 none
4. Deita BHC 1g9/g 5 u u u u u u u u none none
5. Lindane  pokg 5 u u u L D L u u u 4400 100
6. |Criordane oKy 5 A D u u 74 62 u u u 16000 100
7. |4.4-DOD pokg 10 340 S u u 42 43 u u u 24000 100
5. |4.4DDE pakg 10 0 u u E u u u 17000 100
9. |44-DDT yokg 10 2200 u u 35 2 u u u 17000 100
10. (Dieldrin wgkg 10 291100 u u 1 u u u u 360 100
11. |Alpha Endosulfan po/kg 5 u u u u u u u u 12000000* none
12.  |Beta Endosutfan ) 10 u u u u u u u u 12000000* none
13.  |Endosuifan Sulfate po/kg 10 u u u u u u u u none none
14.  |Endrin pokg 10 u u u u u u u u 610000 100
15.  |Endrin Aldehyde po/kg 10 u u u u u u u u none none
16. |Heptachlor o/kg 5 u u u u u u u u 1300 none
17.  |{Heptachlor Epoxide pg/kg 5 u u u u u u u u 630 100
18.  |[Methaxychior poKg 20 u u u u u u u u 10000000 100
19. |Toxaphene pokg 75 u u u u u u U ] 5206 none
*: value for endosulfan
u undetected below the value given in the "Reporting limit” column
J: estimated concentration
B: present in blank
none: No screening value exists for this compound




Table 1

Fort Des Moines, Des Moines, lowa

Former Building 67
1996 Soil Boring Analytical Data
Pesticides
| : ‘
: All Sample 1Ds begin with “B67-" Sampla Location:} SB96-0308 $B896-0308-01 $896-0310 $896-0404 SBY6-0406 | SBYE-0410 SB96-0502 | SB96-0504| SB96-0510 .
Sample Depth (feet): 53 g | 10 4 6 10 2 4 10 . EPARegion 3 EPA Reégion 3 BTAG
Date Sampled:| - 24-Jul-96 24-Jul-96 24-Jul-96 " | 23-Jul-96 |° 23-Jul-96 23-Jul-98 '23-Juk96 " | 23:Uu1-967| 23-Jul-96 | RBC, Soil Ingestion, Industriat Soil Screening

ANALYTE UNITS Reporting limit - . ) ! R

1. |Aldrin va/kg 5 u u ‘ u u u u <250 <250 340 100

2. |Alpha BHC: vokg 5 u u Cu u u u 910 none '

3, Beta BHC ughkg 10 - u u u u u u 3200, none’
: 4. Delta BHC 1g/kg 5 u u u u u U none ‘none
' 5. Lindane pgikg 5 u u u u u u 4400 100

6. Chlordane Hg/kg 5 u u u u u u 16000 100

7. 4,4-DDD po/kg 10 u u u u u u 24000 100

8. 4,4-DDE po/kg 10 u u u u u u 17000 100

9. |44.pDT pgkg 10 13 13 u u u u 17000 100

10.  |Dieldrin Hokg 10 u u u u u u |80 360. 100

11. |Alpha Endosulfan pg/kg 5 u u u u- u u u 12000000° none

12. |Beta Endosulfan ug/kg 10 u u u u u u u 12000000° none

13. |Endosulfan Sulfate po/kg 10 u u u u u u u none none

14. |Endsin vg/kg 10 u u u u u u u 610000 100

15. |Endrin Aldehyde pokg 10 u u u u u u u nane none

16. |Heptachior ug/kg 5 u u u u u u u 1300 none

17.  |Heptachior Epoxide . " pglkg . 5 u u u u u u u . <250 <250 630 100

18.  |Methoxychlor Hg/kg 20 u u u u , u u u <1000 . <1000 10000000 100

19. |Toxaphene ug/kg 75 u u u u i u u u <3800 . <3800 5200 none

) ! 1

| u: undetected below the value given in the "Reporting limit* column
i J. estimated concentration

B: present in blank

none: i&o screening value exists for this compound

m




»
Table 1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring
Analytical Data
Pesticides
All Sampie 1Ds begmn with “B67-" Sample Location:{ SB96-0604 SBBS-O§(§ _S_B}G—OGDB ! 5896-0702 $896-0706 {S896-0706-01] SB96-0708 | SBI6-0802 sageogog_
Sample Depth (feet): & & | g z & & g > 5 EPA Region 3 EPA Region 3 BTAG
Date Sampled: 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jut-96 24-Jul-96 24-Jul-96 RBC, Soil Ingestion, industrial Soil Screening
ANALYTE UNITS Reporting limit
1. Aldrin Ho/kg 5 u u u u u u u u 340 100
2. Alpha BHC pa/kg 5 u u u u u u 130 u 910 none
3. Beta BHC vg/kg 10 u u u u u u 550 u 3200 none
4. Dela BHC po/kg 5 u u u u u u u u none none
5. Lindane pg/kg 5 u u u u u u u 4400 100
6. Chiordane vo/kg 5 u u u u u u u 16000 100
7. |44-DDD po/kg 10 u u u u u u u 24000 100
8. |44-DDE po/kg 10 u u u 20 u 14 u Wi v 17000 100
9. |44-DDT pohg 10 13 u u 22 u 15 u i u 17000 100
10. |Diekdrin pghg 10 u u u 73 u u u 709 u 360 100
11.  |Aipha Endosulfan vo/kg 5 u u u u u u u <100 u 12000000° none
12. |Beta Endosutfan polkg 10 u u u u u u u <200 u 42000000° none
13. |Endosutfan Sulfate wo/kg 10 u u u u u u u <200 u none none
14.  |Endrn Hg/kg 10 u u u u u u u <200 u 610000 100
15.  |Endrin Aldehyde Hg/kg 10 u u u u u u u <200 u none none
16.  |Heptachior polkg 5 u u u u u u u <100 u 1300 none
17. |Heptachior Epoxide pakg 5 u u u u u u u <100 u 630 100
18.  |Methoxychior Ho/kg 20 u u 1] u u u u <400 u 10000000 100
19. |Toxaphene polkg 75 u u u u u u u <1500 u 5200 none
u undetected below the vatue given in the “Reporting limit” column
J: estimated concentration
B: present in blank
none: no screening value exists for this compound




Table 1
Fort Des Moines, Des Moines, lowa
Oid Dump Site
1996 Soil Boring
Analytical Data

Pesticides
All Sample 1Ds begin with "B67-" TSample Location:| SB96-0810 SB96-0902 SB96-0906 SB96-0910
Sample Depth (feet): 10’ 2 6 10’ EPA Region 3 BTAG
Date Sampled:|  24-Jul-96 -24-Jul-96 24-Jul-96 24-Jul-96 EPA Region 3 - Soil Screening
ANALYTE UNITS Reporting limit RBC, Soil Ingestion, Industrial

1. . |Aidrin Ha/kg 5 u u u u | 340 . 100
2. |Alpha BHC © pg/kg 5 [ u- u u u 910 " none
3 Beta BHC pg/kg: 10 u u u u 3200 none
4, Delta BHC Ho/kg 5 u u u u none none
5. Lindane pgrkg u u - u u 4400 100
6.  |Chlordane pa/kg ] B0 u u u 16000 100
7. 4,4'-DDD pakg 10 57 u u u 24000 100
8. 4,4-DDE pa’kg 10 13 u u u 17000 100
9. 4,4'.DDT nafkg 10 75 u u u 17000 100
10.  |Dieldrin Hg/kg 10 87 u u u 360 100
11.  |Alpha Endosuifan Ha/kg 5 u u u u 12000000* none

112, [Beta Endosulfan Ha/kg . 10 u u u u 12000000* none
13. Endosulfan Sulfate pa’kg 10 u u u u none none
14,  |Endrin pg/kg 10 u u u u 610000 100
15.. |Endrin Aldehyde Hg/kg 10 u u "y u - none .~ hone ‘
16. |Heptachlor , po/kg 5 u u u u 1300 none !
17.  |Heptachlor Epoxide ug/kg: 5 u u u u’ 630 100
18.*  {Methoxychlor 1g/kg 20 u u u u " 10000000 100
19. |Toxaphene Ha/kg 75 u u u u 5200 none
u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank
none: no screening value exists for this compound

w»

»

9 -
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Table 1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring Analytical Data
Herhicides
All Sample 1Ds begin with “B67-" Sample Location:| SB96-0102 | SB96-0106 | SBI6-0110 | SBIE-C206 , SBIE-0206-01 ; SBS6-0208 | SBI6-0210 | SBIG-0306| SBI6-0305 | SBIE-0308-01
— |__Sample Depth (feet):; . & o Ve - & 8 | 0o 3 : 8 - EPA Region 3 BTAG
! Date Sampled:! 22-Jul-96 22-Jul-98 22-Jul-96 ° 18-Jul-96 |  18-Jul-86 | 1B-Jul-96 18-Jul-96 | 24-Jul-96 7124196 7/24/96 EPA Region 3, RBC, Soil Screening
: Reporting | i ; i ; | . . .
{ANALYTE UNITS Yimit 1 1 . ; ' ! Soil Ingestion,Industrial
1. 12457 mg/kg 0.02 u i u ! u u H u <0.03 <0.03 <0.03 <0.03 | <0.03 20000000 none
2. 12.4,5-TP (Silvex) mofkg | 0.02 u ; u : u u u <0.03 <0.03 <0.03 <0.03 | <0.03 16000000 none
3. 124D __mg/kg 0.02 u : u ; u u u <003 ! <0.03 <0.03 <0.03 |  <0.03 20000000 none
4 |2.4-08 mg/kg 0.02 u T u | u u <003 | <003 | <0.03 <0.03 <0.03 16000000 none
5. {Dalapon mag/kg 0.13 <D.12 <D.12 <0.12 <D.12 u u ; ] i <D.12 | 1 u £1000000 none
6. |Dicamba | magrkg 0.13 <0.12 <0.12 <0.12 <0.12 u ~ u T <p12 u u £1000000 none
7. |Dichloroprop mg/kg 0.13 <0.12 <0.12 <0.12 <0.12 u u u <0.12 u u none none
8. |Dinoseb mo/kg 0.13 «<0.12 <0.12 <0.12 <0.12 u u u <D.12 u u 2000000 none
9. [MCPA mg/kg 13 <12 <12 <12 <12 u u u <12 u u 1000000 none
10.|MCPP mg/kg 13 <12 <12 <12 <12 u u u <12 u u 2000000 none
T
H
: 1
H !
i I
] 3
i ;
| i !
! i ! t
! _ ' ) :
u:_undetected below the value given in the “Reporting limit" column . - e ‘ 1
J:_“st_i;a!_é—d—boncemration ) T r - i :k T T i T A T
B: present in blank ! L i B ; T /1 - T
none: no screening value exists for this compound i ! 1 :




~ Table 1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring Analytical Data

Herbicides

All Sample |Ds begin with "B87-" Sample Location:| SB96-0310 | SB96-0404 | SB96-0406 | SB96-0410| SB96-0502 | SB096-0504 | SB96-0510 | SB9I6-0604 | SB96-0606 | SBI6-0608
. ' Sample Depth (feet): 10' 4 . 6 10" 2 4 10' 4 .6 .8 EPA Region 3 BTAG
Date Sampled:| 24-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 23-Jul-96 .| 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 EPA Region 3, RBC, ., Soil Screening
ANALYTE Lo UNITS Re::l:;nrltting : S : IR Lo L o Sol Ingestion, Industrial :
1. 12,4,5-T ’ ma/kg 0.02 - u u u u ! u u u u <0.10 . u 20000000 . * none
2. |2,4,5-TP (Silvex) -mg/kg 0.02 u U u u u u u u <0,10° u 200000000 - none
3. |2,4-D mg/kg 0.02 u u u u u u u u <0,10 u . 20000000 none
'14. |2.4-DB mg/kg 0.02 u u- u u u u u u <0.10 u 16000000 none
5. |Dalapon mg/kg 0.11 <0.13 u’ u u u <0.12 <0.12 <0.12 <0.12 <0.12 61000000 none
6. iDicamba mg/kg 0.11 <0.13 u u u u <0.12 <0.12 <0.12 <0.12 <0.12 61000000 ' _none
7. {Dichloroprop mg/kg 0.11 <0.13 u u u u <0.12 <0.12 <0.12 <0.12 <0.12 none none
8. |Dinoseb mg/kg 0.11 <0.13 u u u u <0.12 <0.12 <0.12 <0,12 <0.12 2000000 none
9. [MCPA mg/kg 11 <13 <12 <12 <12 u <12 <12 <12 <49 <13 1000000 , hone
10.|MCPP mg/kg 11 <13 <12 <12 <12 u <12 <12 <12 <49 <13 2000000 none
' M

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration )
B8: present in blank

M: Reporting limit higher than normal due to matrix interferences. )
none: no screening value exists for this compound ] ~

W » o +; Ll
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Table 1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring Analytical Data
Herbicides
AU Sampie (05 begin wih -B67~ | Sample Location: | SB56-0702 | SB96-0706] SB96-0706-01] SBY6-0708 | SBYG-0802 _ sss&oaoa‘ SBB6-0810 | SB96-0802] SBS6-0906 . 5B96-0910 | )
nh - Sample Depth (feet):, 2 6' & ‘, 8 2 L N N 10 EPA Region 3 BTAG
| Date Sampled‘ 23-Jul-96 | 23-Jul-96 23-Jul-96 |  23-Jul-96 24-Jul-96 24—Jul- 6 ' 24-Jul-96 | 24-Jul-96 | 24-Jul-56 | 24-Jul-96 EPA Region 3, RBC, Soil Screening
T Reporting : ; i i . .
ANALYTE UNITS limit ! ‘t Soil Ingestion, Industrial
1. |2.4,5-T mg/kg 0.02 u u i u u u u i u u u u 20000000 none
2. 12,4,5-TP (Silvex) mg/kg 0.02 u u i u u u u i u o u u u . 200000000 none
3. 124D ' mg/kg 0.02 u . u | u u v u | u u u u 20000000 none
4. |2.4-DB mg/kg 0.02 u ! u ! u u u u i u u u u 16000000 none
5. |Dalapon ma/kg 0.11 U <013 | <012 <0.13 <042 | <013 | <013 <0.12 <0.12 <0.13 61000000 none
6. |Dicamba " mgfkg 0.11 u_ | <0.13 <0.12 <0.13 <0.12 <0.13 <0.13 <0.12 <0.12 <0.13 61000000 none
7. iDichloroprop mg/kg 0.11 u i «0.13 <0.12 <0.13 <0.12 i_ <013 | <0.13 <012 ; <0.12 <0.13 none none
8. |Dinoseb mafkg 0.11 u «0.13 <0.12 <0.13__ <0.12 <043 | <013 <012 <0.12 <0.13 2000000 none
9. |MCPA mgrkg 11 u <13 <12 <13 <12 <13 <13 | <12 <12 <13 1000000 none
10.{MCPP ma/kg 11 u <13 <12 <13 <12 <13 <13 <12 | <12 | <13 2000000 none
|
: ‘ 1
_ _ I ) _
] V_— T T T T T B R -
'
!
u:_undetected below the value given in the "Repomng hmrt" column j : ‘ ] | T
J: estimated concentration | i ' ; o i | | ] -
B: present in blank ! | ' ! ! B ! |
none: no screening value exists for this oompound ! ) | ! :




Table
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring Analytical Data

Metals

Al Sample IDs begin with “B67-" Sample Location:[ SB96-0102 | SB96-0106 | SB96-0110 | SBY6-0206 | SBI6-0206-01 }SB96-0208| $B96-0210 | SBIE6-0306 SB96-0308 | SB96-0308-01 '
- Samiple Depth (feet): 2' © 6 10' 6 : 6 8' 10" 6' 8 8' EPA Region - EPA Region 3 BTAG
Date Sampled:| 22-Jul-96 22-Jul-96. 22-Jul-96 18-Jul-96 18-Jul-96 18-Jul-96 | 18-Jul-96 24-Jul-96 24-Jul-96 24-Jul-96 3'RBC, Soil Ingestion Soil Screening:
Reporting | ) ; — ) g - - , ’
'|ANALYTE UNITS limit : .
1. |Antimony mg/kg 0.4 820 0.48
2. |Beryllium mg/kg: .01 4100 0.02
3. |Cadmium mg/kg 0.1 1000 25
4. [Chromium mg/kg 0.2 3100000 0.02
5. |Copper mg/kg 0.6 ' 82000 15
"16. |Lead mg/kg 1 none 2
7. [Nickel mg/kg 0.1 41000 2
8. ISilver mglkg Q.2 10000 0.00000098
9. [Thallium mg/kg 0.6 140 0.001
10.[Zinc mgkg | 0.1 610000 10
11. [Arsenic mg/kg 0.5 3.8 32.8
12.{Selenium mg/kg 1 A 10000 1.8
13. |Mercury mg/kg 0.04 u u u u u 0.04 0.06 u u u none 0.058

u: undetected below the value given in the "Reporting

limit" column

J: estimated concentration

B: present in blank

[

none: no screening value exists for this compound

W




’ | 2
Table
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring Analytical Data
Metals
All Sample IDs begin with “B67-" Sample Location: | SBS6-0310 | SB96-0404 | SB96-0406 | SB96-0410 | SB96-0502 | SBI6-0504 | SB96-0510 | SBI6-0604 | SBI6-0606
Sample Depth (feet): 10 4' 6' 10 2 4 10' 4 6 EPA Region EPA Region 3 BTAG
Date Sampled:| 24-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-896 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-86 | 3 RBC, Soil Ingestion Soil Screening
Reporting
ANALYTE UNITS limit
1. {Antimony mg/kg 0.4 820 0.48
2. |Beryllium mg/kg 0.1 4100 0.02
3. (Cadmium mg/kg 0.1 1000 25
4. |Chromium mg/kg 0.2 3100000 0.02
5. |Copper mg/kg 0.6 82000 15
6. |Lead mg/kg 1 none 2
7. |Nickel mag/kg 0.1 41000 2
8. |Silver mg/kg 0.2 10000 0.00000098
9. |Thallium mg/kg 0.6 u u u u u u u u u 140 0.001
10. |Zinc mg/kg 0.1 610000 10
11. [Arsenic mg/kg 0.5 3.8 32.8
12. [Selenium mg/kg 1 . 10000 1.8
13. [Mercury mg/kg 0.04 u u u u u u u u u none 0.058
u; undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank
none: no screening value exists for this compound




Table

Fort Des MOines, Des Moines, lowa

Former Building .67
1996 Solil Boring Analytical Data
Metals
| Al Sample:1Ds; begin,with *B67-" . _.Sample;Location: $B96-0702 | SB96-0706 | SBS6-0706-01)| SB96-0708| SBI6:0802 | SB96:-0806 ; I EEREER a
‘ Sample Depth (feet): 2 6 | ' 6 . 2 6 EPA Region EPA Region 3 BTAG
Date Sampled: 23-Jul-96 | 23-Jul-96 | 23.Jul-96 | 23-Jul-96 | 24-Jul-96 24-Jul-96 3 RBC, Soil ingestion ' Soil Screening
. | Reporting ) . N !
JANALYTE ) UNITS limit - ‘ ;

1. - jAntimony mg/kg 0.4 820 0.48

2. |Beryllium mg/kg 0.1 4100 0.02

3. [Cadmium mglkg 0.1 1000 25

4. [Chromium mg/kg 0.2 3100000 0.02

5. |Copper mg/kg 0.6 82000 15

6. |Lead mg/kg 1 none 2

7. |Nickel mg/kg 0.1 41000 2

8. |Silver mg/kg 0.2 10000 0.00000098
9. |Thallium mg/kg 0.6 140 0.001

10. |Zinc mg’kg 0.1 610000 10
|11, |Arsenic mg/kg 0.5 3.8 32.8

12. |Selenium * mg/kg 1 . 10000 1.8

13. |Mercury mg/kg 0.04 u u u u u none 0.058

u: undetected below the value given in the "Reporting limit" column

J: estimated concentration

B: present in blank

none: no screening value exists for this compound




Table

Fort Des Moines, Des Moines, lowa
Former Building 67

1996 Soil Boring Analytical Data

Metals

{All Sample IDs begin with "B&7-"

Sample Location:| SB96-0906 | SB96-0910 |
Sample Depth (feet): 6' 10 EPA Region EPA Region 3 BTAG
Date Sampled:| 24-Jul-96 | 24-Jul-96 | 3 RBC, Soil Ingestion Soil Screening
Reporting
ANALYTE UNITS limit

1. |Antimony mg/kg 0.4 820 0.48

2. |Beryllium mg/kg 0.1 4100 0.02

3. [Cadmium ma/kg 0.1 1000 2.5

4. [Chromium ma’/kg 0.2 3100000 0.02

5. |Copper mg/kg 0.6 82000 15

6. |Lead ma/kg 1 none 2

7. {Nickel mag’kg 0.1 41000 2

8. |Silver mg/kg 0.2 u u 10000 0.00000098
9. |Thallium ma/kg 0.6 140 0.001

10. {Zinc ma/kg 0.1 610000 10

11. |Arsenic mg/kg 0.5 3.8 32.8

12. |Seienium mag/kg 1 10000 1.8

13. |Mercury ma/kg 0.04 u u none 0.058

u: undetected below the value given in the "Rep

orting limit" column

J: estimated concentration

| |
!

B: present in blank

none: no screening value exists for this compound
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FORMER BUILDING 67

 MONITORING WELL DATA



Table 1

[
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Monitoring Well
Analytical Data
Volatile Organics

All Sample IDs begin with "B67-" _s_aLnp!p_Lqutjqn_;<i‘G!\l‘9§-01OD GW96-0101 | GW96-0200 |

T o __|(duplicate of 0100) "_ i
Date Sampled:| 20-Aug-96 ~ 20-Aug-96 20-Aug-96 Region 3 RBC State of lowa

ANALYTE UNITS Reporting limit Tap Water MCL
1. |Chloromethane pgfl 10 u u <100 15 none
2. |Vinyl chloride ugh 10 u u <100 0.019 2
3. |Bromomethane pgh 10 u u <100 8.5 none
4. |Chioroethane pgh 10 u u <100 3.6 none
5. |Acetone pghl 50 u u <500 3700 none
6. |1,1-Dichloroethene pal 20 u u <20 0.044 7
7. |Carbon disulfide pah 2.0 u u <20 1000 none
8. |Methylene chloride g/ 20.0 u u R L 41 none
9. {trans-1,2-Dichloroethene ug/l 2.0 u u <20 120 100
10.|1,1-Dichloroethane g/l 2.0 u u <20 800 none
11.{cis-1,2-Dichloroethene pgll 20 u . u <20 61 none
12.|Chloroform ugh 50.0 u u sE0RER | 0.15 none
13.[1,2-Dichloroethane Mo 20 /w0 uw <20 0.12 none
14.|Vinyl acetate - e e 410 none
15.|2-Butanone pg/t 50 u u <500 1900 ) none
16.11,1,1-Trichloroethane pgh 50.0 u u <20 540 200
17.|Carbon tetrachloride gl 5.0 ) ¥y 2.3 T3JE 0.16 5
18.{Benzene pglt 2.0 u u 128 0.36 5
19.{Trichloroethene ugli 20 u 1.3J <20 16 5
20.11,2-Dichloropropane pgh 2.0 u u <20 0.16 5
21.|Bromodichloromethane pghl 20 u u <20 0.17 none
22.|cis-1,3-Dichloropropene yg/l 2.0 u u <20 0.077* none
23.]trans-1,3-Dichlorpropene pol 20 u u <20 0.077* none
24.i1,1,2-Trichloroethane pall 2.0 u u <20 0.19 none
25. | Dibromochloromethane pgA 2.0 u u <20 0.13 none
26.|Bromoform gl 2.0 u u <20 2.3 none
27.|12-Hexanone gt 25 u u <250 1500 none
28.|Toluene ug/ 20 L u u <20 750 1000
29.|4-Methyl-2-pentanone ug/l 25 u 2800 none
30.|Tetrachloroethene ugll 2.0 1.1 5
31.|Chlorobenzene ught 20 u 35 100
32.|Ethylbenzene pg/t 20 u u <20 1300 700
33.1Xylenes (total) pg/l 2.0 u u <20 12000 10000
34.|Styrene pg/! 2.0 u u <20 1600 100
35.]1,1,2,2-Tetrachloroethane pgh 2.0 u u <20 0.053 none
___lu: undetected below the value given in the "Reporting Limit" column s _____

J: estimated concentration - - - B

B: presentin blank 1 | R

*. value for 1,3-dichloropropene i

|none: no screening value exists for this compound i




Fort Des Moines, Des Moines, lowa

Table 1
Former Building 67
1996 Monitoring Well
Analytical Data

Semivolatile Organics

none: no scregning value exjsts for this compound

All Sample 1Ds begin with "B67" ’ Sample Location:| GW96-0100 GW96-0101 GW96-0200
{duplicate of 0100)
Date Sampled: 20-Aug-96 20-Aug-96 20-Aug-96 Region 3 RBC State of lowa
. |ANALYTE UNITS Reporting limit Tap Water MCL
1. |Phenol ughl 5 u u 5J 22000 none
2. |Bis(2-chloroethyhether pgh 10 u u u 0.061 none
3. ]|2-Chloropheno} pgll 5 u u 6.4 180 none
4. |1,3-Dichlorobenzene pghl 5 u u 1J . 140 none
5. |1,4-Dichlorobenzene ey 5 u u R 0.47 none
6. ' |Benzy! Alcohol pa/l 50 u u u 11000 none
7. {1,2-Dichlorobenzene . pgh 5 u u u 64 600
8. |2-Methylpheno! ‘ uagh 10 u u u 1800 . none
9. . [2,2-Oxybis(1-chloropropane) yg/ht 5 u u u -none none
10. |4-Methylphenol | ugh 10 u u u 180’ none
11. ' |N-Nitroso-di-n-propylamine gl 5 Y ' u u 0.0096 none
12. Hexachloroethane gt 5 u u u 0.75 ‘none
13. |Nitrobenzene pa/l 10 u u u 3.5 "none
14. _|lsophorone pght 5 u u 30D 70 none
15. |2-Nitropheno! pgfl 100 u u u none none
16. |2,4-Dimethylphenol pghl 10 u u u 730 none
17. |Benzoic Acid pgl 50 u u u 150000 none
18. |Bis (2-chloroethoxy)methane palt 25 u u u none none
19. |2,4-Dichlorophenol g/t 5 u u By OB 110 none
20. |1,2,4-Trichlorobenzene pg/! 5 u u 9.6 190 70
22. |4-Chloroaniline ught 10 u u u 150 none
23. |Hexachlorobutadiene ugh 5 u u u 0.14 none
‘1124. |4-Chloro-3-methylphenol pgh 10 u u u none none
25. |2-Methyinaphthalene ugh 10 u u u 120 none
26. |Hexachlorocyciopentadiene pgh 20 u u u 0.15 50
27. |2,4,6-Trichlorophenol pg 5 u u ey 3 6.1 - none’
28. |2,4,5-Trichlorophenol pgh .5 y ) 92 3700 none
29, }2-Chloronaphthalene polt 5 u u u none none
30. |2-Nitroaniline ugl/l 50 u u u none none
31. |Dimethyl phthalate ug/t 5 u u u 370000 none
32. |Acenaphthylene pglt 5 u u u none none
33. |2,6-Dinitrotoluene pgfl 10 u u u 37 none
34. |3-Nitroaniline uglt 50 u u u none none
35. [Acenaphthene pght 5 u u u 2200 none
u: undetected below the value given in the "reporiing limit" column
J: estimated concentration
8: presentin blank
D: derived from 1:4 dilution of extract.
-




v
Table 1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Monitoring Well
Analytical Data
Semivolatile Organics
All Sample |IDs begin with "B67-" Sampie Location:; GWB96-0100 GW96-0101 GW896-0200
(duplicate of 0100) S
Date Sampled: 20-Aug-96 20-Aug-96 20-Aug-96 Region 3 RBC State of lowa

ANALYTE UNITS Reporting limit Tap Water MCL
36. |2,4-Dinitrophenol g/l 50 u u u 73 none
37. |4-Nitropheno! pg/l 50 u u u 290 none
38. |Dibenzofuran pgll 5 u u u 24 none
39. {2,4-Dinitrotoluene ugh 10 u u u 73 none
40. |Diethyl phthalate pall 5 u u 1J 29000 none
41. |4-Chloropheny! pheny! ether pg/l 5 u u u none none
42. |Fluorene 1/l 5 u u u 1500 none
43. |4-Nitroaniline ugh 50 u u u 110 none
44, |4,6-Dinitro-2-methyiphenol pafl 50 u u u 3.7 none
45. |N-Nitrosodiphenylamine ug/l 5 u u u 14 none
46. |4-Bromophenyl phenyl ether ugh 5 u u u none none
47. |Hexachlorobenzene g 5 u u u 0.0066 1
48. |[Pentachlorophenol ugh 50 u _ u 54 0.56 1
49. |Phenanthrene uah 5 u u u none none
50. [Anthracene g/l 5 u u u 11000 none
51. |Di-n-butylphthalate Hgfl 5 u u u none none
52. |Fluoranthene ug/l 5 u u u 1500 none
53. |Pyrene ug/l 5 u u u 1100 none
54. |Butyl benzyl phthalate pght 5 1J 2J 2J 7300 none
55. |3,3-Dichlorobenzidine pg 20 u u u 0.15 none
56. |Benzo(a)anthracene ug/ 5 u u u 0.092 none
57. |Chrysene pgl 5 u u u 9.2 none
58. |Bis{2-ethylhexyl)phthalate ugh 5 5.8B z‘I§WB 5BJ 4.8 6
59. |Di-n-octyt phthalate pg/l 5 u u u 730 none
60. |Benzo(b)fluoranthene pg/l 5 u u u 0.092 none
61. |Benzo(k)fluoranthene ug/l 5 u u u 0.92 none
62. |Benzo(a)pyrene ug/ 5 u u u 0.0092 0.2
63. |Indeno(1,2,3-cd)pyrene ugh 5 u u u 0.092 none
64. |Dibenz(a,h)anthracene il]j] 5 u u u 0.0092 none
65. |[Benzo{g.h,i)perylene ugf 5 u u u none none
u: undetected below the value given in the "Reporting limit* column o o
J: estimated concentration R T B
B: present in blank
none: no screening value exists for this compound




Table

Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Monitoring Well Analytical Data

Metals
All Sample IDs begin with "B67-" Sample Location: GW96-0100 GW96-0101 GW96-0200
] (duplicate of 0100) .
Date _Simpled: 20-Aug-96 20-Aug-96 20-Aug-96 EPA Region 3 RBC | State of lowa
Reporting '
ANALYTE UNITS limit Tap Water MCL

-11. |Antimony ug/l. 50 ‘u "u u 15 6

2. [Beryllium. ug/l 2 L2 u . u 73 < 40

3. |Cadmium ug/I 4 u u u 18 5

4. |Chromium ug/l 55000 100

5.-- |Copper -ug/| -1500 1300

6. |Lead - ug/| 15# none

7. |Nickel ug/| 730 none

8. |Silver ug/l . 5 u u u 180 none

9. |Thallium ug/| 100 u u u 26 0.5

10. {Zinc ug/I 11000 none

11. |Arsenic ug/l 0.045 50

12. [Selenium ug/l 180 50

13. [Mercury ug/l 0.2 u u u none none
“|u: undetected below the value given in the "Reporting limit" column

J: estimated concentration :

B: present in blank

#: lead value is an "action value”, not Region 3 RBC

none: no screening value exists for this compound

i
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Table 1

Fort Des Moines, Des Moines, lowa

Former Building 67

1996 Monitoring Well

Analytical Data

Pesticides

‘All Sample IDs begin with "B67-" . Sample Location:! GW96-0100 « GWS6-0101 GW96-0200 |
IR : | |(duplicatecfotoO)y |}
R | Date Sampled:| 20-Aug-96 20-Aug-96 | 20-Aug-96 | EPARegion3 | State of lowa

|ANALYTE UNITS | Reporting limit RBC, Tap Water MCL
1. |Aldrin pg/l | 0.05 u u 0.0039 none
2. |Alpha BHC pgll | 0.05 u ] u 0.011 none
3. |Beta BHC pgl | 0.1 u i u 0.037 none
4. |Delta BHC g/l 0.05 u u none none
5. iLindane pg/i 0.05 u u 0.052 0.2
6. |Chlordane g/l 0.05 u u 0.19 2
7. 14,4-DDD gl 0.1 u u 0.28 none
8. 14,4-DDE ug/l 0.1 u u 0.2 none
9. 14,4-DDT ugh 0.1 u u 0.2 none
10. | Dieldrin poll 01 1 u o u <3 0.0042 none
11.|Alpha Endosulfan Copgh 0.1 u u <2 220* ~ none
12.|Beta Endosulfan pg/l | 0.1 u u <3 220" i none
13. |Endosulfan Sulfate ug/l 0.1 u u <3 none none
14.|Endrin pgfl 0.1 u u ~ <3 11 2
15.|Endrin Aldehyde pg]l 0.1 u u _ <3 none none
16. |Heptachlor pg/l 0.05 u i u <2 0.0023 ] 0.4
17. |Heptachior Epoxide pg/l 0.1 u u <2 0.0012 02
18. |Methoxychlor ugll 0.2 u 3 u <6 180 f 40
19. | Toxaphene g/l 0.75 u u <23 0.0096 | 3

; |

*: value for endosulfan J ] | -~

u: undetected below the value given in the "Reporting Ltrmt" column f

J: estimated concentration! o ? ‘

B: present in blank , .

none: no screening value exists for this compound - |




Table 1

Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Groundwater Analytical Data

Herbicides
All Sample 1Ds begin with "B67-" Sample Location: GW96-0100 GW96-0101 GW96-0200
| (duplicate of 0100)
Date Sampled: 20-Aug-96 20-Aug-96 20-Aug-96 EPA Region 3, RBC,
, __ | Reporting Tap Wat lowa MCL
ANALYTE UNITS | - limit : | | ap wvater . Jowa MLL
M 245T ug/l K u u <4.0 (M) 370 “none
2. |2,4,5-TP (Silvex) ug/l 1 u u <4.0 (M) 290 50
3. 124-D' ' ug/l 1 e u <4.0 (M) , 61 70
4. |12,4-DB ug/l 1 U u <4.0 (M) 290 none
5. |Dalapon ug/l 5 u u <20 (M) 1100 200
6. |Dicamba ug/l 5 u u <20 (M) 1100 none
7. |Dichloroprop ug/l 5 u u <20 (M) none none
8. |Dinoseb ug/l 5 u u <20 (M) 6.1 7
9. |IMCPA ug/l 500 u u <2000 (M) 18 none
10.|MCPP ug/l 500 u u <2000 (M) 37 none

u: undetected below the value giv

en in the "Reporting limit" column

J: estimated concentration

B: present in blank

M: Reporting limit higher than normal due to matrix interferences.

none: no screening value exists for this compound

(R

"




OLD DUMP SITE

SEDIMENT AND SURFACE WATER
RESULTS



Table 1
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Sediment Analytical Data

Volatiles
All Sample 1Ds begin with "ODS-" Sample Location:| SD96-01-01| SD96-02-01| SD96-02-01-01| SD96-03-01 | SD96-04-01| SD96-05-01| SD6-06-01
Sample Depth (feet): 1 A 1 ’ 1 1 o1 1
Date Sampled:{ 16-Jul-96 | 16-Jul-96 16-Jul-96 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96
Reporting

ANALYTE UNITS limit
1. |Chloromethane 1g/kg 10 u u u u u u u
2. |Vinyl chloride vg/kg 10 u u u u u u u
3. {Bromomethane vg/kg 10 u u u u u u u
4. |Chloroethane va’kg 10 u u u u u u u
5. |Acetone -uglkg 50 - u’ u 44) " u u u’ u
6. |1,1-Dichloroethene ug/kg 5.0 u u u u u u: u.
7. |Carbon disulfide pg/kg 5.0 u u Sy u u u u
8. |Methylene chloride va/kg 5.0 u 4.0JB u u u u 4.0JB
9. [trans-1,2-Dichloroethene pa/kg 5.0 ‘u u u u u U u
10.|1,1-Dichloroethane ua/kg 50 u u u u . u U u
11.|cis-1,2-Dichloroethene vg/kg 50° u: u u u . u u u
12.|Chloroform . ua/kg 5.0 u u u u u u u
13.|1,2-Dichloroethane Ha/kg 5.0 u u u u u u u
14.|Viny! acetate ° pa/kg 50 u u u u u u u
15.{2-Butanone Ha/kg 50 u u u u u u u
16.1,1,1-Trichloroethane vg/kg 5.0 u u u u u u u
17.|Carbon tetrachloride pa’kg 5.0 u u u u u u u
18.|Benzene Ho/kg 5.0 u u u u u u u
19.{Trichloroethene yg/kg 5.0 u u u u u u u
20.|1,2-Dichloropropane vg/kg 5.0 u u u u u u u
21.|Bromodichloromethane vg’kg 5.0 u u u u u u u
22.|cis-1,3-Dichloropropene - ug/kg 5.0 U u u . u u u u
23.itrans-1,3-Dichlorpropene palkg 5.0 u u u’ u u u. u
24.11,1,2-Trichloroethane yg/kg 5.0 u u u u u u u
25.|Dibromochloromethane uwa/kg . 5.0 u u u u u u u
26.|Bromoform - pglkg 5.0 u u u u u u u
27.]2-Hexanone Hg/kg 25 u S u u u u u u
28.|Toluene ug/kg 5.0 u u u u u u u
29.[4-Methyl-2-pentanone va/kg 25 u u u u u u u
30.]|Tetrachloroethene ug/kg 5.0 u u u u u u u
31.|{Chlorobenzene pa’kg 5.0 u u u u u u u
32.|Ethylbenzene pa’kg 5.0 u -y u u u u u
33.|Xylenes (total) va/kg 5.0 u u u u u u u
35.|Styrene ug/kg 5.0 u u u u u u u
36.|1,1,2,2-Tetrachloroethane pa/kg 5.0 u u u u U u u

u: undetected below the value given in the "Reporting Limit" column

J: estimated concentration )

B: present in blank

No sediment scregning values for volatiles.

» [
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Table 1
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Sediment Analytical Data
Semivolatile Organics
All Sample IDs begin with "ODS-" Sample Location:| SD96-01-01 | SD96-02-01| SD96-02-01-01; SD96-03-01| SD96-04-01{SD96-05-01,SD96-06-01
Sample Depth (feet): 1 1 1 1 1 1 1 Eco Concerns
Date Sampled:| 16-Jul-96 16-Jul-96 16-Jul-95 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 Sediment
Reporting | ;
ANALYTE UNITS limit l ER-LVER-M Region 4
1.  Phenol vg/kg 510 u u u u u u u
2. Bis(2-chloroethyl)ether ug/kg 510 u u u u u u u
3. {2-Chiorophenol pg/kg 510 u u u u u u u
4. 1,3-Dichlorobenzene pg/kg 510 u u u u u u u
5. 1,4-Dichlorobenzene va/kg 510 u u u u u u u
6. |Benzyl Alcohol Hg/kg 5100 u u u u u u u
7. 1,2-Dichlorobenzene Hg/kg 510 u u u u u u u
8. {2-Methyiphenol Hg/kg 510 u u u u u u u
9. |2,2-Oxybis(1-chioropropane) ua/kg 510 u u u u u u u
10. {4-Methylphenol vg/kg 510 110J u u u u u u
11. N-Nitroso-di-n-propylamine uglkg 510 u u u u u u u
12. |Hexachloroethane yg/kg 510 u u u u u u u
13. |Nitrobenzene yg/kg 510 u u u u u u u
14. |Isophorone ng/kg 510 u u u u u u u
15. |2-Nitrophenol Ha’kg 1020 u u u u u u u
16. |2,4-Dimethylphenol Hg/kg 1020 u u u u u u u
17. |Benzoic Acid Ha’kg 5100 u u u u u u u
18. |Bis (2-chloroethoxy)methane Hg/kg 510 u u u u u u u
19. |2,4-Dichlorophenol pg/kg 510 u u VS u u u
20. {1,2,4-Trichlorobenzene __Hg/kg 510 u u_ u 1 290 u u u
21. [Naphthalene pg/kg 510 70 J- u u 40 J- u u 90 J 16072100
22. |4-Chloroaniline ug/kg 1020 u u u u u u u
123. |Hexachlorobutadiene pg/kg 510 u u u u u u u
24. 4-Chioro-3-methylphenol va’kg 1020 u u u 60J 80 J u 180 J
25. |2-Methyinaphthalene pa’kg 510 120308 u u u u u u 70/670 330
26. Hexachlorocyclopentadiene pa/kg 2040 u u u 110J u u u
27. |2,4,6-Trichlorophenol ug/kg 510 u u u 170 J u u u
28. |2,4,5-Trichlorophenol pg/kg 510 u u u u u u u
29. |2-Chicronaphthalene ug/kg 510 u u u u u u u R
30. |2-Nitroaniline vg/kg 5100 u u u u u u u L
31. |Dimethyl phthalate Hg/kg 510 u u u u u | U .
32. |Acenaphthylene ug/kg 510 u u u u u u 44 /640 330
33. |2,6-Dinitrotoluene _ug/kg | 5100 u u v u u N T
34_[3-Nitroaniline N I T . I A A T A T T e
35. |Acenaphthene pg/kg 5100 u u u u u u u
u:_undetected below the value given in the "reporting limit” column |~ R ) | D e -
J: estimated concentration J- biased low 1T e
B: present in blank B T R
D: derived from 1:4 dilution of extract. i T - - - _




Fort Des Moines, Des Moines, lowa
Old Dump Site

Table 1

1996 Sediment Analytical Data

Semivolatile Organics

Sample Location:

All Sample IDs begin with "ODS-" SD96-01-01{ SD96-02-01| SD96-02-01-01( SD96-03-01 | SD96-04-01| SD96-05-01| SD96-06-01
Sample Depth (feet): 1 1 1 1 1 1 1 Eco Concerns
Date Sampled:| 16-Jul-96 | 16-Jul-96 16-Jul-96 16-Jul-96 | 16-Jul-86 | 16-Jul-96 | 16-Jul-96 Sediment
Reporting .

ANALYTE UNITS | limit ER-L/ER-M|  Region 4
36.|2,4-Dinitrophenol pa/kg 5100 u u u u u u u
37.|4-Nitrophenol vakg 510 u u u u u u u
38.|Dibenzofuran va/kg 510 u u u u u ‘u u
39.12,4-Dinitrotoluene va’kg 510 u u . cu u ‘u u
40.|Diethyl phthalate pa/kg 510 u u u- u u u ‘u f
41.14-Chloropheny! phenyl ether ugkg . 510 u [ u U u “u u, u
42.|Fluorene ' wgkg |- 510 u u u u u u u ~ 357640 330
43.14-Nitroaniline vg/kg 5100 . u u . u u u u u ’ '
44.14,6-Dinitro-2-methylphenol pa/kg 5100 u u u u u u u
45.N-Nitrosodiphenylamine ug/kg 510 u u u u u u u
46.|4-Bromopheny| phenyl| ether pg/kg 510 u u u’ u u u u
47.|Hexachlorobenzene pg/kg 510 u u u - u u u u
48.|Pentachlorophenol parkg 5100 u U u u u u u
49.Phenanthrene ug/kg 510 u u u u u u u 22571380 330
50.|Anthracene va’kg . 510 u u U u u u u 857960 330
51.1Di-n-butyiphthalate uarkg 510 u u u- u u u u _
52.|Fluoranthene pa/kg 510 u u u u u u u 600 / 3600 330
53.|Pyrene pa/kg 510 - u u u u u u u 35072200 330
54.1Butyl benzyl phthalate ua/kg 510 u -’ u u u u u u '
55.|3,3"-Dichlorobenzidine pg/kg 2040 u u u Su u ‘u u: ! ‘
56.|Benzo(a)anthracene yg’kg 510 u u u u ‘u u u 230/ 1600 330
57.[Chrysene ya/kg - 510 u u u u u u u 400/ 2800 330
58. |Bis(2-ethylhexyl)phthalate | ua/kg 510 u u u . u u u u 182
59. |Di-n-octyl phthalate pva/kg 510" u u u u u u u
60.{Benzo(b)fluoranthene va’kg 510 u u u u u u u
61.|Benzo(k)fluoranthene Kg/kg . 510 u u ‘u u- u u u
62.|Benzo(a)pyrene vg/kg 510 u u u u u u u 400/ 2500 330
63.{Indeno(1,2,3-cd)pyrene va’kg 510 u u u u u u u
64.|Dibenz(a,h)anthracene pa/kg 510 u u u u u u u 60/260 330
65.|Benzo(g,h,i)perylene vg/kg 510 u u u u u u u
u: undetected below the value given in the "Reporting limit" column
J. estimated concentration
B: presentin blank .

ER-L: Effect Range - Low i, % L3 ¥
| |ER-M: Effect Range - Median _ !
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Table 1
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Sediment Analytical Data
Metals
{All Sample 1Ds Sample Location:| SD86-01-01 | SD96-02-01| SD96-02-01-01| SD96-03-01| SD96-04-01 | SD96-05-01 | SD96-06-01
begin with "ODS-" Sample Depth (feet): 1 1 1 1 1 1 1 Eco Concemns
Date Sampled:| 16-Jul-96 | 16-Jui-96 16-Jul-96 16-Jul-96 | 16-Jul-86 | 16-Jul-96 | 16-Jul-96 | Sediment Sediment
Reporting ER .

ANALYTE UNITS | limit -L/ER-M) ~ Region 4
1. |Antimony mg/kg 0.4 2.0/25 12
2. |Berylum | mg/kg | 0.1 I
3. Cadmium mg/kg 0.1 1.2/96 | 1
4. |Chromium mg/kg 0.2 81/370 52.3
5._|Copper mgkg | 06 347270 |7 8T
6. |Lead mg/kg 1 46.7/218 | 302
7. |Nickel mag/kg 0.1 209/516 15.9
8. |Silver mag/kg 0.2 7 1/37 2
9. |Thallium ma/kg 0.6 . .
10.|Zinc mg/kg 0.1 TR 4 033 150 /410 124
11.|Arsenic mg/kg 0.5 23 . z i . 7 8.2/70 7.24
12.|Selenium mg/kg 1 ] 1 u 07 | u u u u _
13.|Mercury mg/kg 0.04 +50:13x589  0.05 ~§$§:9«13 e 03055 0.05 0.06 0.12 15771 0.13

u: undetected below the value given in the "Reporting limit" column

J: estimated concentration

B:

present in blank |

ER-L: Effect Range - Low

ER-M: Effect Range - Median




Table 1

Fort Des Moines, Des Moines, lowa

Old Dump Site

1996 Sediment Analytical Data

HENEEEENE

Pesticides
[All Sample IDs begin with "ODS-" Sample Location:|SD96-01-01| SD96-02-01|SD96-02-01-01|SD96-03-01} SD96-04-01| SD96-05-01} SD96-06-01
Sample Depth (feet): 1 1 1 1 1 1 1 Eco Concerns
Date Sampled:| 16-Jul-96 | 16-Jul-96 16-Jul-96 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | Sediment Sediment
Reporting : .
ANALYTE UNITS | . limit ' | ' ER-L/ER-M ‘Reglon4
Aldrin pg/kg .5 u u. u u u. Coy NA
Alpha BHC wakkg -1 5 u u ‘u u T u u .
Beta BHC ‘ Ha’kg 10 u u u u u u
'|Delta BHC ug/kg 5 U u u u u u
Lindane . pa’kg 5 u u u u u u NA 3.3
Chlordane Ha'kg 5 u u u u u u 516 17
4,4-DDD pa/kg 10 u u u %’i it u 70 317350 3.3
4,4'-DDE pglkg 10 B i u u 78 u 5 22127 33
9 i L
4,4-DDT palkg 10 oo u u 136 u 55T 1581461 33
10.|Dieldrin ng/kg 10 L olaa ! u u u u u 0278 3.3
11.|Alpha Endosulfan Hg/kg 5 u u u u u u
12.|Beta Endosulfan Ha/kg 10 u u u u u u
13.|Endosulfan Sulfate pa/kg 10 u - u u u u u
14.|Endrin .uglkg 10 u u u u u u 0.2/45 3.3
15.{Endrin Aldehyde Ha/kg 10 u u- u u u. u ‘
16.{Heptachlor Ha/kg 8 u u " u u u- u NA
17.|Heptachlor Epoxide va/kg .5 u u u u u U C
18. |Methoxychlor ug’kg 20 u u u u u u
19.|Toxaphene pg/kg 75 u u u u u u
u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: presentin blank _
ER-L: Effect Range - Low
ER-M: Effect Range - Median

-




« »
Table 1
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Surface Water Analytical Data
Volatiles
All Sample IDs begin with "ODS-" Sample Location: SW96-01-01 SWg6-01-01-01
Sample Depth (feet): ug/l ug/l ug/l
Date Sampled: 16-Jul-96 | 16-Jul-96 Eco Concerns
Reporting .

ANALYTE UNITS limit Region 4
1. |Chloromethane pg/kg 10 <10 <10
2. |Vinyl chloride wa’kg 10 <10 <10
3. |Bromomethane vg’kg 10 <10 <10
4. |Chloroethane ua/kg 10 <2 <2
5. |Acetone alkg 50 <50 <50
6. |1,1-Dichloroethene wg/kg 5.0 <2.0 <2.0 303
7. {Carbon disulfide pg/kg 5.0 <2.0 <2.0
8. |Methylene chioride pg/kg 5.0 <20 <2.0 1930
9. |trans-1,2-Dichloroethene pg/kg 5.0 u u 1350
10.]1,1-Dichloroethane ug/kg 5.0 u u
11.}cis-1,2-Dichloroethene Hg/kg 5.0 u u
12.{Chloroform . pa’kg 5.0 u u 289
13.1,2-Dichloroethane Hg/kg 5.0 u u 2000
14.|Vinyl acetate ug/kg 50 u u
15.12-Butanone yg/kg 50 u u
16.11,1,1-Trichloroethane pg/kg 5.0 u U 528
17.{Carbon tetrachloride ug/kg 5.0 u u 352
18.)Benzene vo/kg 5.0 u u 53
19. | Trichloroethene Hg/kg 5.0 u u
20.}{1,2-Dichloropropane pg/kg 5.0 u u 525
21.{Bromodichloromethane Hg/kg 5.0 u u
22.|cis-1,3-Dichloropropene pg/kg 5.0 u u 244
23.\frans-1,3-Dichlorpropene ug/kg 5.0 u u 244
24.|1,1,2-Trichloroethane ug/kg 5.0 u u 940
25.|Dibromochloromethane pwg/kg 5.0 u u
26.|Bromoform vg/kg 5.0 u u 293
27.12-Hexanone Hg/kg 25 u u
28.|Toluene ug/kg 5.0 u u 175
28.|4-Methyl-2-pentanone vg'kg 25 u u
30.[Tetrachloroethene ug/kg 5.0 u u 84 -
31.[Chiorobenzene pglkg 5.0 u u 195
32.|Ethylbenzene ug/kg 5.0 u u 453
33. | Xylenes (total) va’kg 5.0 u u
135. [Styrene uglkg 5.0 u u
36.]1,1,2,2-Tetrachloroethane pa/kg 5.0 u u 240

u: undetected below the value given in the “Reporting Limit” column I
__|d: estimated concentration T R -

B: present in blank I o

No sediment values for volatiles T




Table 1

Fort Des Moines, Des Moines, lowa
Old Dump Site _

1996 Surface Water Analytical Data

Semivolatile Organics

Sample Location:

All Sample IDs begin with "ODS-" SW96-01-01 | SW96-01-01-01 ppb ppb
: Sample Depth (feet): ug/l ug/l Eco concermns
Date Sampled:] 16-Jul-96 16-Jul-96
Reporting -
ANALYTE UNITS limit ER-UER-M Region 4
1.  Phenol Hg/kg 510 <5 <5
2. |Bis(2-chloroethyl)ether Halkg 510 <5 <5
3. |2-Chlorophenol Hg/kg 510 <5 <5
4, 1,3-Dichlorobenzene Hg/kg 510 <5 <5
5. ]1,4-Dichlorobenzene ua’kg 510 <5 <5
6. |Benzyl Alcohol " pg/kg 5100 <50 <50
- 17.. |1,2-Dichlorobenzene Hg/kg. | - 510 <5 <5
8. |2-Methylpheno! ug/kg’ 510 <5 )
9. |2,2'-Oxybis(1-chloropropane) pg’kg |° 510 <5 <5
10. |4-Methylphenol ug/kg 510 <5 <5
“111.  N-Nitroso-di-n-propylamine po/kg 510 <5 <5
12. {Hexachloroethane " pg/kg 510 <5 <5 |
13. |Nitrobenzene pa’kg 510 <5 <5
14. {isophorone ug/kg 510 <5 <5
15. [2-Nitrophenol ug/kg 1020 <10 <10
16. |2,4-Dimethylphenol pa’kg 1020 <10 <10
17. |Benzoic Acid pa/kg 5100 <50 <50
18. |Bis (2-chloroethoxy)methane pa/kg 510 <5 <5
19. 12,4-Dichlorophenol pg/kg 510 <5 <5
20. |1,2,4-Trichlorobenzene ua/kg 510 <5 <5
21. |Naphthalene ua’kg 510 <5 <5 160 /2100 330
22. [4-Chloroaniline ua’kg 1020 <10 <10 v
23. |Hexachlorobutadiene ug/kg 510 <5 <5
24. |4:Chloro-3-methylphenol " ug/kg 1020 <10 <10 ‘
25, }2-Methylnaphthalene vwg/kg’ 510 <5 <5 ~ 701670 330
26. Hexachlorocyclopentadiene Ha/kg 2040 <20 <20
27. |2,4,6-Trichlorophenol- ug/kg 510 <5 <5
28. |2,4,5-Trichlorophenol ua/kg 510 <5 <5
29. |2-Chloronaphthalene Hag/kg 510 . <5 <5
30. {2-Nitroaniline Hg’kg 5100 <50 <50
31. |Dimethyl phthalate ya/kg 510 - <5 <5
32. |Acenaphthylene ug’kg 510 <5 <5 44 / 640 330
33. 12,6-Dinitrotoluene Hg/kg 5100 <5 - <5
34. [3-Nitroaniline ug/kg 510 <50 <50
35. {Acenaphthene pa’kg 5100 <5 <5
u: undetected below the value given in the “reporting limit" column T
J. estimated concentration J-: biased low
B: presant in blank » »
D: derived from 1:4 dilution of extract.




Table 1

Fort Des Moines, Des Moines, lowa

Old Dump Site

1996 Surface Water Analytical Data

Semivolatile Organics

All Sample IDs begin with "ODS-" ~_Sample Location:| SW96-01-01 | SW86-01-01-01
Sample Depth (feet): ug/l ug/! ppb Eco Concerns
Date Sampled:| 16-Jul-96 16-Jul-96 Sediment
Reporting .
ANALYTE UNITS limit ER-L/ER-M Region 4
36.|2,4-Dinitrophenol pa/kg 5100 <50 <50
37.|4-Nitrophenol uvg/kg 510 <50 <50
38.|Dibenzofuran pa/kg 510 <5 <5
39.12,4-Dinitrotoluene pg/kg 510 <5 <5
40.|Diethy! phthalate pg/kg 510 <5 <5
41.|4-Chlorophenyl phenyl ether ugjﬂg 510 <5 <5
42_|Fiuorene pglkg 510 <5 <5 351640 330
43.|4-Nitroaniline Hg/kg 5100 <50 <50
4414 6-Dinitro-2-methylphenol palkg 5100 <50 <50
45.|N-Nitrosodiphenylamine Hg/kg 510 <5 <5
46.|4-Bromophenyl pheny! ether pg/kg 510 <5 <5
47.|Hexachlorobenzene palkg 510 <5 <5
48.!Pentachlorophenol pa/kg 5100 <50 <50
49.{Phenanthrene uag/kg 510 <5 <5 225171380 330
50.|Anthracene va’kg 510 <5 <5 85/960 330
51.{Di-n-butylphthalate pa/kg 510 <5 <5
52.|Fluoranthene pg/kg 510 <5 <5 600 / 3600 330
53.[Pyrene parkg 510 <5 <5 35072200 330
54.|Butyl benzyl phthalate pa’kg 510 <5 <5
55.;3,3-Dichlorobenzidine pg/kg 2040 <20 <20
56.!Benzo(a)anthracene pa/kg 510 <5 <5 230/1600 330
57.{Chrysene ug/kg 510 <5 <5 400/ 2800 330
58. |Bis(2-ethylhexyl)phthalate Ha/kg 510 1JB 1JB 182
59.|Di-n-octy! phthalate pa’kg 510 <5 <5
60.|Benzo(b)fluoranthene pg/kg 510 <5 <5
61.|Benzo(k)fluoranthene Ha/kg 510 <5 <5
62.|Benzo(a)pyrene pohkg | 510 | <5 | <5 | 400/2500 330
63.|Indeno(1,2,3-cd)pyrene pa/kg 510 | <5 <5 | T T
64.|Dibenz(a,h)anthracene ug/kg 510 | <5 <5 607260 330
65./Benzo(g.h.i)perylene gkg | 510 | <5 R R D
u:_undetected below the value given in the' "Reportmg limit column R
J:_estimated concentration ) -
B present in blank T T R R A
ER-L: Effect Range - Low - - -
ER-M: Effect Range - Median ] T




Table 1
Fort Des Moines, Des Moines, lowa

Old Dum

p Site

1996 Surface Water Analytical Data

Metals
All Sample IDs | - Sample Location:| SW96-01-01 | SW96-01-01-01 Eco Concerns | Eco Concerns
begin with "ODS-" . Sample Depth (feet): (ug/l) (ug/l) ppm ppm {ug)
; Date Sampled:| 16-Jul-96 16-Jul-96 Sediment | Sediment ' | Surface Water

ANALYTE UNITS | Reporting limit o ER-L/JER-M| Region 4 *Region 4.
1. |Antimony . ma/kg r 0.4 <50 <50 2.0/25 12 . 160
2. |Beryltium mg/kg 0.1 <2 <2 ‘ -0.53
3. |Cadmium " mg/kg 0.1 <4 <4 1.2/9.6 1 0.66
4. |Chromium mg/kg 0.2 <5 <5 81/370 52.3 11
5. |Copper mg/kg 0.6 <5 <5 341270 18.7 6.54
6. |Lead mg/kg 1 <2 <2 46.7 1218 30.2 1.32
7. |Nickel mg/kg 0.1 <10 <10 20.9/51.6 15.9 87.71
8. |Silver ma/kg 0.2 <5 <5 1/3.7 2 0.012
9. |Thallium . mg/kg 0.6 <100 <100 4
10.|Zinc mg/kg 0.1 <4 <4 1507410 124 58.91
11.}Arsenic mg/kg 0.5 3 3 8.2/70 7.24 190
12.|Selenium ma/kg o1 <2 <2 ' 5
13.|Mercury mg/kg | 0.04 <2 <2+ A517.71 0.13 0.012
u: undetected below the value given in the "Reporting limit" column ’
J: estimated concentration
B: present in blank |

ER-L: Effect Range - Low

ER-M: Effect Range - Median




Table 1

Fort Des Moines, Des Moines, lowa

Old Dump Site

19896 Surface Water Analytical Data

Pesticides
‘All Sample 1Ds begin with “ODS-" Sample Location:| SD36-01-01 | SD96-02-01; SD96-02-01-01 | SD96-03-01 | SDI6-04-01| SDIE-05-01 | SDI6-06-01 ! SWH5-01-01 | SWI6-01-01-01 i
] Sample Depth (feet): 1 1 ; L R 1 1 1 i ug/ ug/l ppb ]Eco Concerns{ Eco Concerns
; Date Sampled:| 16-Jul-96 | 16-Jul-96 :  16-Jul-96 16-Jul-96 | 16-Jul-86 | 16-Juk06 | 16-Jul86 | 16-Juk98 | 16-Jul96 . Sediment | Sediment | Surface Water
! i Reporng | ! : 1 ; ERLERM| Region4 | Regon4
ANALYTE i UNITS limit | i i ; egion 4 egion
1. |Aldrin Hg/kg 5 ; u | u | u <100 u ! u u | <0.05 <0.05 NA 0.3
2. |Alpha BHC yglkg s . o w1 u 810 u_ u u_ | <005 <005 .
3. IBeta BHC ug/kg 10 u i u u 980 u u u <04 <0.1
4. |Delta BHC ug/kg 5 u u u 250 u u u <0.05 <0.05
5. iLindane pa/kg 5 u u u 420 u v u ' <0.05 <0.05 NA 3.3 0.08
6. |Chiordane pa/kg 5 u u u _ | 22000 u u u i <0.05 <0.05 5/86 1.7 0.0043
7. |4,4-DDD Ho/kg 10 __u u u 15000 | 51 ;w70 <D <0.1 31350 33 0.084
8. |4.4-DDE  pgkg 10 16 u u ;7400 78 u_ T s T <py <0.1 22/27 33 05
9. 14,4-DDT pgkg | 10 29 u u 50000 36 u i 45 T <0 <0.1 1.58/46.1 33 0.001
10. 1Dieldrin pvakg 10 38 u u {2500 u | u : u | <0.1 <0.1 .02/8 3.3 0.0018
11.{Alpha Endosulfan pgikg 5 u u u | <100 u f u ! u | <0.05 <0.05 0.056
12. |Beta Endosulfan pakg 10 u u u <200 u i u ; u | <0.1 <0.1 0.056
13.!Endosulfan Sulfate pg/kg 10 u u u <200 u ; u U i <0.1 <0.1
14.|Endrin pokg 10 u u u <20 | v T w7 T <01 <01 0.2/45 33 0.0023
15.|Endrin Aldehyde pg/kg 10 u u u <200 u ! u ! u <0.1 <0.1
16.|Heptachior pg/kg 5 u u u L <100 u i u i u | <0.05 <0.05 NA 0.0038
17. | Heptachior Epoxide Ho/kg 5 u u . u {__<io0 u I w tou <005 <0.05 0.0038
18. iMethoxychlor pglkg | 20 u u u ! <400 u u ‘ u . <02 <0.2
19.{Toxaphene pghkg | 75 u u u <1500 u u U . <D.75 <0.75 L 0.0002
u:_undetected below the value given in the "Reporting fimit” column T o '
J: estimated concentration ! ! | 1 T -
B: present in blank : :
ER-L: Effect Range - Low ; } i e
|ER-M: Effect Range - Median T } | o R B




'OLD DUMP SITE

SOIL SAMPLE RESULTS |



’
Table 1
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Surface Soil Analytical Data
Volatile Organics
All Sample IDs begin with “ODS-" | Sample Location:| S596-01-01/5596-02-0 | S596-03-01 | SS96-04-01) $596-05-01| S596-01-01| S596-01-01
T Sample Depth (feet): 1 1" 1 1 1 1 1 EPA Region 3 EPA Region 3
Date Sampled:| 16-Jul-96 | 16-Jul-96 | 16-Jul-96 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 |RBC, Soil Ingestion| BTAG Soil Screening
Reporting

ANALYTE UNITS limit Industrial
1. |Chloromethane pa/kg 10 u u u u u u u 4.40E+05 none
2. |Vinyl chloride Ha/kg 10 u u u u u u u 3.00E+03 300000
3. |Bromomethane Ha/kg 10 u u u u u u u 2.90E+06 none
4. {Chloroethane vg/kg 10 u u u u u u u 2.00E+06 none
5. |Acetone _ pa/kg 50 u 4w | W u | uw u u 2.00E+08 none
6. |1,1-Dichloroethene pg/kg 5.0 u_ u u u u u u 9.50E+03 none
7. {Carbon disulfide ug/kg 5.0 u u u u u u u 2.00E+08 none
8. |Methylene chloride Hg/kg 5.0 3.7J8B 52B u 4.0JB 4.0JB 4.9 JB 56B 7.60E+05 300000
9. trans-1,2-Dichloroethene Hg/kg 5.0 u u u u u u u 4.10E+07 300000
10.11,1-Dichioroethane ua/kg 5.0 u u u u u u u 2.00E+08 300000
11.|cis-1,2-Dichioroethene pHa/kg 5.0 u u u u u u u 2.00E+08 300000
12.|Chloroform ug/kg 5.0 u u u u u u u 9.40E+05 300000
13.}1,2-Dichloroethane ug/kg 5.0 u u u u u u u 6.30E+04 870
14.|Vinyl acetate po/kg 50 u u u u u u u 2.00E+09 none
15.|2-Butanone pg/kg 50 u u u u u u u 1.20E+09 none
16.11,1,1-Trichloroethane pg/kg 5.0 u u u u u u u 4.10E+07 300000
17.|Carbon tetrachloride ug/kg 5.0 u u u u u u u 4.40E+04 300000
18.|Benzene Ha/kg 5.0 u U u u u u u 2.00E+05 100000
19.|Trichloroethene Hg/kg 5.0 u u u u u u u 5.20E+05 300000
20.11,2-Dichloropropane Hg/kg 5.0 u u u u u u u 8.40E+04 300000
21.{Bromodichloromethane ug/kg 5.0 u u u u u u u 9.20E+04 none
22.|cis-1,3-Dichloropropene pg/kg 5.0 u u u u u u u 3.20E+04 none
23.{trans-1,3-Dichloropropene pg/kg 5.0 u u u u u u u 3.20E+04 none
24.11,1,2-Trichloroethane Hg/kg 5.0 u u u u u u u 1.00E+05 300000
25.|Dibromochloromethane pg/kg 5.0 u u u u u u u 6.80E+04 none
26.|Bromoform Hg/kg 5.0 u u u u u u u 7.20E+05 none
27.12-Hexanone pa/kg 25 u_ u u u_ u u u B.10E+04 none
28.Toluene Hg/kg 5.0 u u u u u u u 4.10E+08 100000
29.]4-Methyl-2-pentanone ug/kg 25 u u u u u u u 1.60E+08 none
30.|Tetrachloroethene vg/kg 5.0 u u u u u u u 1.10E+05 300000
31.|Chlorobenzene pg/kg 5.0 u u u u u u u 4 10E+07 100000
32.|Ethylbenzene Hg/kg 5.0 u u u u u u u 2.00E+08 100000
33_|Xylenes (total) ug/kg 5.0 u u u Ty u u u 4.10E+09 100000
34.|Styrene ug/kg 5.0 u u u u u u u 4.10E+08 100000
35.11,1,2,2-Tetrachloroethane pg/kg 5.0 u u u u u u u 2 00E+04 300000

u: undetected below the value given in the "Reporting Limit" column

J: estimated concentration | e -
"~ |B: present in blank B R e e e RS B

{*: value for 1,3-dichloropropene 1

{none: no screening value exists for this compound




‘ Table 1 -
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Surface Soil :
Analytical Data .

Semivolaﬁle Organics

| Sample Location:

All Sample IDs begin with "0DS-" §596-01-01 $596-02-01 5596-03-01 S596-04-01 S$596-05-01 $596-06-01 $896-06-01-01
Sample Depth (feet): 1 1 1 1 1 1 1 Region 3 RBC EPA Region 3
Date Sampled: 16-Jul-96 16-Jul-98 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 Soil Ingestion, Industrial | BTAG Soil Screening
ANALYTE UNITS Reporting limit i -
1. {Phenol pa/kg 190 u . <180 u u u 30J u  1.20E+09 100
2. Bis(2-chloroethyl)ether Hg/kg 190 u <180 u u u u . ] 5.20E+03 none
3. {2-Chloropheno! yg/kg 190 u u u u u .U . u 1.00E+07 100
4.  |1,3-Dichiorobenzene ug/kg 190 u y : ] u ) u u u i 6.1E + 07 none
5. [1,4-Dichlorobenzene palkg 190 u u [ u' u u u 2.40E+05 none
6. |Benzyl Alcohol po/kg. 1900 . u u u u Cu u u 6.10E+08 - - none
7. |1.2-Dichlorobenzene ug/kg 190 ' u u u u u u u . 1.80E+08 ' none ,
8. {2-Methylphenol pgkg 190 u u u u u u u 1.00E+08 100
9. |2,2-Oxybis({1-chloropropane) pa/kg 190 u u u u u u u none 100
10. |4-Methylphenol Ha/kg 180 R u u u u u u 1.00E+07 none
11. |N-Nitroso-di-n-propylamine ya/kg 190 u u u u u u u 8.20E+02 none
12. |H hi h Ho/kg 190 u u u u u u u 4.10E+05 none
13. |Nitrobenzene yg/kg 190 u u u u u u u 1.00E+08 none
14. |Isophorone po/kg 180 u u u u u u u 6.00E+08 none
15. [2-Nitropheno! Ho/kg 360 u u u u u u u none none
16. |2,4-Dimethyiphenol ugkg 360 u u u u u u u 4.1E + 07 none
17. |Benzoic Acid polkg 1900 v u u u u u u 8.2E + 09 none
18. |Bis (2-chloroethoxy)methane po/kg 190 u u u u u u u none none
19. [2,4-Dichloropheno! pa/kg 190 u u u u u u u - 6.10E+06 100
20. [1,2,4-Trichlorobenzene po/kg 190 u u u u u u u 2.00E+07 none
21. |Naphthalene pg/kg 190 80J- 80J- u 30J- u 90J diared] 3005 hidas 4.10E+07 100
22. {4-Chloroaniline pg/kg 360 u u u u u ‘u u 8.20E+06 none
23. }Hexachlorobutadiene < po/kg 190 u u u u u u u 7.30E+04 none
24. {4-Chloro-3-methylphenol ugkg 360 u u ' u U u u u none none
25, |2-Methyinaphthalene uokg 190 160J 160J u - 40J u 350 620 4.1E +07 none
28. |Hexachlorocyclopentadiene pg/kg 720 u u u u u u u - 1.40E+07 none
27. {2,4,8-Trichlorophenol . gy 190 u u ‘u u u u u 5.20E+05 | 100
28. |2,4,5-Trichlorophenol pg/kg 190 u u u u u u u 2.00E+08 100
29. {2-Chloronaphthalene yg/kg 190 ‘u u u u u u u 1.60E+08 none
30. |2-Nitroaniline yuglkg 1800 u u u u u u u none none
31. |Dimethyl phthalate yg/kg 190 u ‘u u u u u u 20E+10 none
32. |Acenaphthylene pg/kg 190 40J 20J u u u 60J 50J none none
33. j2.6-Dinitrotoluene po/kg 180 u u u u u u u 2.00E+08 none
34. |3-Nitroaniline Ho/kg 1900 u u u u u u u none none
35. |Acenaphthene pg/kg 190 30JR u u u u 30J 30J 1.20E+08 100
u: undetected below the value given in the “reporting limit® column
J: estimated concentration J-: blased low |
B: present in blank R: data rejected during data validation
none: no screening valtue for this compound

3




v
Table 1
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Surface Soll
Analytical Data
Semivolatile Organics
All Sample IDs begin with "0DS-" [Sample Location:|  5596-01-01 5596-02-01 5596-03-01 $596-04-01 $596-05-01 5596-06-01 |  SS96-06-01-01
Sample Depth (feet): T 1 1 T T 1T 1 Region 3 RBC EPA Region 3
Date Sampled: 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 Soit ingestion, Industrial | BTAG Soil Screening
ANALYTE UNITS Reporting limit

36. |2.4-Dinitrophenol pg/hg 1900 u u u u u u u 4,10E+06 100
37. _|4-Nitropheno! vghg 1900 u u u u u u u 1.6E + 07 100
38. |[Dibenzofuran Hgkg 190 70J 70J u u u 80J 90J 8.20E+06 none
39, |2.4-Dinitrotoluene po/kg 190 u u u u u u u 4,10E+06 none
40, |Diethyl phthalate pgikg 190 u u u u u u u 16E+D9 none
41. |4-Chlorophenyl phenyt ether Ho/kg 190 u u u u u u u none none
42. [Fluorene pokg 190 50J- u_ u__ u u u 40J 8.20E+07 100
43. j4-Nitroaniline __vohkg 190 u | R P WS DU N A u B u 6. OE+06 none
44. |4.6-Dinitro-2-methyiphenol vg/kg 1900 u u u u u u u 2.0E+05 none
45. |N-Nitrosodiphenylamine pokg 1900 u u u u u u u 1.20E+06 none
46. |4-Bromophenyl pheny! ether pg/kg 190 u u u u u u u none none
47. |Hexachlorobenzene pghkg 180 u u u_ ol u u u u 3.60E+03 none
48. |Pentachlorophenol pokg 1900 u u u u u u 4 .80E+04 100
49. |Phenanthrene vakg 190 50J 40) 40J ) none 100
50. |Anthracene vokg 190 " 6.10E+08 100
51. |Di-n-butylphthalate pokg 190 u u “u 2.0E +08 none
52. |Fluoranthene pgkg 190 40J 50J 8.20E+07 100
53, |Pyrene pg/kg 190 504 60J 6.10E+07 - 100
54, |Butyl benxyl phthalate vo/kg 190 u u 4.10E+08 none
55. |3.3-Dichlorobenzidine ywa/kg 760 u u 1.30E+04 none
56. |Benzo{a)anthracene wo/kg 190 30J 304 R 7.80E+03 100
57. [Chrysene palkg 190 40J 40) Y 7.80E+05 100
58._|Bis(2-ethylhexyfiphthalate /g 190 12084 708J I 410E+05 none
59. | Di-n-octyl phthalate } vo/kg 190 u u ] u ' u | 410E+07 none
60. |Benzo(b)fiuoranthene wgkg 190 404 30J at 7.80E+03 100 |
61._|Benzo(fluoranthene vokg 190 304 304 t  7.80E+02 100
62. |Benzo{a)pyrene vakg 190 30 304 _ 7BE+04 100
63. [indeno(1,2,3-cd)pyrene pglkg 190 u u b 7 80E+02 100
64. |Dibenz(ah)anthracene ughg 190 __u u ] | 7.8E+04 100
65. |Benzo{g.h.l)perylene vglkg 190 e 180T u u u R P T W 0T T none 100

u: undetected below the value given in the "Reporting limit" column

J: estimated concentration

[3-: biased low

8: present in blank

none: No screening value exists for this compound




Table 1
Fort Des Molnes, Des Moines, lowa
Old Dump Site
1996 Surface Soil Analytical Data

- Pesticides
All Sample 1Ds begin with "ODS-* Sample Location:| §596-01-01 S$596-02-01 $596-03-01 5596-04-01 $596-05-01 - $896-06-01 §596-06-01-01 ]
o : i Sample Depth (feet): 1 M . i 1 I A 1 1 v - EPA Region 3 EPA Region 3 BTAG
' Date Sampled: 16-Jul-96 . 16-Jul-96 16-Jul-96 16-Jul-96 *16-Jul-96 16-Jul-98 16-Jul-96 - RBC, Soail Ingestion, Industrial{ - Soil Scregning.
, Reporting : ' . K ' ' ’
ANALYTE UNITS timit ' | .

1. |Aldrin ya/kg 5 u u’ u u u u: 340 100
2. |Alpha BHC pokg 5 u u u u u u 910 none
3. |BetaBHC pokg 10 y u u u u u 3200 none
4. |Delta BHC vg/kg 5 u u u u u u none none
5. |Lindane pg/kg 5 u u u u u u 4400 100
6. |Chlordane ya/kg 5 u u u u u u 16000 100
7. 4.4-DDD po/kg 10 26 u u 1" u 44 24000 100
8. |44-DDE po/kg 10 94 15 19 30 15 e :!30 ax, 17000 100
9. [4,4-DDT vglkg 10 94 R 39 20 37 12 Pitn 30 MUY 17000 100
10. |Dieldrin pa/kg 10 u u u u u u u 360 100
11. |Aipha Endosulfan yg/kg 5 u u u u u u u 12000000 none
12. |[Beta Endosulfan | yg/kg 10 u u u u u u u 12000000 none
13. |Endosulfan Sulfate yglkg 10 u u u u u u u none none
14. [Endrin pa’kg 10 u u u u u u u 610000 100
15, |Endrin Aldehyde va/kg 10 u u u u u u u none none
16. |Heptachlor pa/kg 5 u u u u u u u 1300 none
17. {Heptachlor Epoxide pakg -5 u u u u u u u 630 100
18. |Methoxychtor po'kg 20 u u u u u u 1] 10000000 100
19. [Toxaphene pokg - 75 u K u. u u . u u ' 5200 none
u:_undetected below the value given in the "Reporting limit” column
J:_estimated concentration |R: Data Rejected during data validation
8: present in blank
none: no screening value exists for. this compound | |




.
Table 1
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Surface Soil Analytical Data
Metals
All Sample iDs begin with "ODS-" Sample Location:| S596-01-01| 5596-02-01| S$S96-03-01 | 5596-04-01| $S96-05-01| S§96-06-01 |SS96-06-01-01
Sample Depth (feet): 1 1 1 1 1 1! 1 EPA Region EPA Region 3 BTAG
Date Sampled:| 16-Jul-96 | 16-Jul-96 16-Jul-96 16-Jul-96 | 16-Jul-96 | 16-Jul-96 16-Jul-96 | 3 RBC, Soil Ingestion Soil Screening
Reporting
ANALYTE UNITS limit

1. |Antimony mg/kg 0.4 u u u 820 0.48

2. |Beryliium ma/kg 0.1 E L, 0T e 0,08 S B 4100 0.02

3. |Cadmium mg/kg 0.1 2.1 0.8 u 0.01 . . . 1000 25

4. |Chromium mg/kg 0.2 22.3 19 18.5 17.2 15.7 27.5 19.4 3100000 0.02

5. |Copper mg/kg 0.6 47.9 36.4 17.4 16.8 16.7 73.7 74.8 82000 15

6. |Lead mg/kg 1 127 2580 38 71 24 548 121 none 2

7. {Nickel mg/kg 0.1 34.4 18.9 228 19.1 20.3 58.8 48.9 41000 2

8. |Silver _ mglkg 0.2 u u u u u u u 10000 0.0000058
9. |Thallium mgkg | 06 | 13 1 15 | u u u 0.9 u 140 0.001
10.|Zinc mg/kg 0.1 484 206 114 91.2 88.9 394 490 610000 10
11.|Arsenic ma/kg 0.5 B R R s T S e e g 0 G i 3.8 0.328
12.{Selenium mg/kg 1 u u u u u u u 10000 1.8
13. |Mercury mg/kg 0.04 0.16 0.17 04 0.05 0.05 0.26 0.27 none 0.058

u: undetected below the value given in the "Reporting limit" column

J:. estimated concentration

J-: biased low

B: present in blank

none: no screening value exists for this compound
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1 INTRODUCTION

1.1 QUALITY CONTROL SUMMARY

This Chemical Data Quality Assessment Report (CDQAR) describes the operations and
procedures followed by USACE to conduct the Site Investigation at the Former Building 67 and
Old Dump Site at Fort Des Moines. Field work was performed by USACE Omaha District
personnel. Analytical services were provided by two laboratories, Missouri River Laboratory,
located in Omaha, Nebraska and Continental Analytical Services, located in Salina, Kansas.
Both of these laboratories are USACE validated.

Sampling at these sites was initiated as a voluntary investigation. The investigation was conducted
as described in the Final Sampling and Analysis Plan for the Former Building 67 and Old Dump
Site, prepared by USACE, July 1996. Results of the investigation will be presented in the SI report
currently being prepared by USACE. This CDQAR includes a summary of the quality assurance
(QA) and quality control (QC) procedures and an evaluation of data quality with respect to Data
Quality Objectives (DQOs) established for this investigation.

1.2 REPORT ORGANIZATION

Section 2 of this report provides a discussion of project objectives, a description of Fort Des
Moines, and background information for the two sites. Procedures employed to control and
evaluate the quality of sample collection, transportation, storage, and analysis are presented in
Section 3. Section 4 discusses data assessment and the results of QC evaluations. Conclusions
and recommendations are presented in Section 5.



2 PROJECT DESCRIPTION

2.1 PROJECT OBJECTIVE

The objective of the site investigation was to characterize the subsurface soil and groundwater at
the Former Building 67 and Old Dump Site. The analytical program for this project was
designed to conform with the USACE-Omaha District General Chemistry Scope of Services
(SOS) and the USACE General Geology SOS. The data collected will be used to characterize
the site, prepare a SI report, and prov1de arisk screen for human health and the environment.

2.2 SITE LOCATION AND DESCRIPTION

Fort Des Moines (FDM) is an open post located in southern Polk County within the city limits of
Des Moines, Iowa and one mile east of the Des Moines Municipal Airport. FDM is currently
classified as an inactive sub-installation of Fort McCoy (Sparta, Wisconsin). Its primary mission
is to provide support and shelter for the U.S. Army Reserve, and current activities are limited to
reserve troop training and maintenance functions performed by six civilian employees stationed
in Building 117, the vehicle maintenance shop. Most buildings at FDM are unoccupied or are
used for the storage of reserve troop equipment or maintenance equipment. There is public
access only from the north via Chaffee Road and Butner Street. Originally, the U.S. Army post
was established on 640 acres in 1903. However, today FDM occupies 53.3 acres due to property
transfers, which now are used for various commercial, residential, and recreational purposes (e.g.
Blank Park Zoo). '

FDM was used throughout much of its early history as a training camp. It is listed on the
National Register of Historic Places because it served as the first training facility for black
officers in the U.S. Army and was used as a training center for the Women’s Army Auxillary
Corps (WAAC) in 1942. Buildings constructed prior to 1917 are considered to be structures
contributing to the overall historical nature of the installation. As aresult, such buildings are
afforded special protection with respect to demolition activities and the nature and extent of
alterations and repairs that may be performed in and on them. '

FDM became an induction center for the Army in 1941, and was used as a training center for the
WAAC in 1942. The WAAC-related operations occupied a large portion of the former FDM
installation that has since been excised. FDM began supporting the Army Reserve Program in
1948, and this activity has continued as the major mission of the installation up to the present
time.

In 1988, the U.S. Congress passed the Base Reahgnment and Closure Act Fort Des Moines was
included on the list for closure and was closed in 1988.

2.2.1 Former Building 67



The most environmentally significant tenant operation during the history of FDM was the leasing
of Buildings 67 and 138 to Barco Chemical Company for pesticide bagging and blending from
1950 to 1959. Building 67 was demolished in 1962 and was located on the parcel of land
excessed to the City of Des Moines. Building 138 is currently boarded over and locked to
minimize access. Both of these building sites are located on the western side of the current Fort
Des Moines.

2.2,2 Old Dump Site

A former dump was located on property that has been excessed to the Polk County Conservation
Board. This area is now utilized as a park/recreation area and there is currently a pond located
near the former dump. The dump was operated from early in the history of FDM to the mid-
1960s. While few details about waste types or quantities are available, the dump did receive
asbestos, ash from boilers and transformers. Reportedly in the past, the sanitary sewage line
overflowed into the dump area when the pump station failed.

2.3 PREVIOUS SITE INVESTIGATIONS{tc \[3 "PREVIOUS SITE INVESTIGATIONS}

A series of environmental investigations have been ongoing at the FDM since 1983, In
November 1983, a Pesticide Monitoring Special Study, Investigation of Possible contamination
Sites was conducted at FDM and soil samples were collected at the former location of Building
67. High concentrations of lead were detected at this location. In late 1983, the U.S. Army
Environmental Hygiene Agency conducted sampling within Building 138. Dust samples
collected throughout Building 138 indicated high concentrations of pesticides.

Environmental Science and Enginecring Inc. then conducted an Archives Search Report of FDM
in January 1985, to determine the potential for on-site existence of toxic and hazardous materials
and related contamination. The study included a site visit, identification of contaminants of
concern, and a detailed site history.

An enhanced Preliminary Assessment was conducted by Roy F. Weston Inc. in October 1989
within the scope of the U.S. Army Installation Restoration Program (IRP). It was designed to
identify environmentally significant operations (ESOs), characterize the impact of these ESOs on
the surrounding environment, and provide actions that should be taken based on the ESOs.

In February 1990, the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) tasked
ICF Technology, Inc. (ICF) to develop a Work Plan for conducting an Environmental
Investigation (EI) which is required for base closure to identify the presence of on-site
contamination and the associated public health and environmental risks. The EI focused on a 56
acre section of FDM.

Versar Inc. was chosen to conduct the Environmental Investigation/Alternatives Analysis
(EI/AA) and Phase I of the EI was conducted from December 1990 through early 1991.
Activities involved sampling of USTs, asbestos sampling, radon survey, dust and residue wipe
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samples of Building 138, paint samplmg, monitoring well installation, and s011 sediment and
surface water sampling at various sites on FDM. Versar conducted Phase I of the EI in
November and December 1991.. Activities involved installation and sampling of monitoring
wells, Blank Park Creek samples, soil samples, and soil gas survey. Phase III of the EI included
additional groundwater, surface water, soil and sediment samphng at locatlons that were
previously sampled in Phases I and II. -

- 23.1 {tc\l11 "}Former Building 67 _ _

Soil samples have been collected in and around the area formerly occupied by Building 67
(AEHA 1984). Significant levels of pesticide contaminants were not detected. However,
detectable levels of some metals were found, with lead being present at the highest
concentrations. ' -

2. 3.2 {tc\l1 "}Old Dump Site .

Samples of soil have been taken in the landﬁll area.and they indicate detectable levels of DDE,
DDT, and chlordane as well as ca_drmum chromium, lead and mercury (AEHA 1984). The
detection levels are not considered high enough to present a human health concern or to impact
aquatic communities. Lake sediment samples have also been taken with low levels of pesticides
being detected. Metals were detected in one lake sediment sample also at low levels. These
levels are not con31dered to be of concern.

24 ANALYTICALSERVICES o

Two laboratories provided the analytxcal services during the USACE site investigation. stsoun
River Laboratory (MR Lab) provided analytical services for analysis for all analytical parameters
except herbicides for the groundwater, surface water, soil, and sediment samples. MR Lab is
located in Omaha, Nebraska and is a Corps of Engineers Laboratory. Continental Analytical
Services, Inc. (CAS), located in Salina, KS, provided analyses of herbicides for all media for this
project. CAS is fully validated by USACE. Continental’s USACE validation expired December
22,1996 and CAS has been re-vahdated with a new expiration date of . The full addresses of the
laboratories are: =

US Army Corps of Engineers
Missouri River (MR) Laboratory
420 South 18th Street :
Omaha, NE 68102

Continental Analytical Services
1804 Glendale Road
Salina, Kansas

MR Laboratory reported all non-detect results as “u” with a reporting limit at the practical
quantitation limit (PQL). CAS reported all non-detect results as “ND”, also with a reporting limit
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at the PQL. The PQL is defined by the U.S. Environmental Protection Agency (EPA) as the
lowest concentration of an analyte that can reliably achieved within specified limits of precision
and accuracy during routine operations. The PQL is determined by the contract laboratory taking
into account impacts from sample matrix, sample preparation, and instrument limitations. The
PQL represents the concentration at which the laboratory can both determine the presence of an
analyte and accurately quantify the amount present. The laboratory reported detections below
the PQL and higher than the MDL with a “J" laboratory qualifier, which indicates a greater
degree of uncertainty associated with the quantitative result. The “J" values are considered valid
and useable. Reporting limits may increase for an individual environmental sample due to high
concentrations of target analytes, matrix effect, or other interferences.

2.5 DATA QUALITY OBJECTIVES

The DQOs for the Former Building 67 and the Old Dump Site are based on the objective of the
investigation, which is to assess the nature and extent of any potential contamination associated
with the site. At Former Building 67, the sampling conducted included sediment sampling,
surface water sampling, and hand augered surface soil sampling. At the Old Dump Site,
sampling conducted included soil borings and the installation of monitoring wells.

Contaminant concentrations found will be compared to EPA Region 4 Risk Based
Concentrations (RBCs) and federal Maximum Contaminant Levels (MCLs). Decisions
concerning the future of the two sites investigated will be based on how the contaminants found

compare to these action levels.

2.5.1 Data Levels

Three levels of data were collected as defined by the EPA guidance (EPA, 1993) and
summarized below.

2.5.1.1 Field Screening Data

Field Screening Data is characterized by field screening or analysis using portable instruments.
Results are often not compound-specific and not quantitative, but results are available in real-
time. It is the least costly of the analytical options, but the least defensible due to the greatest
potential for error, and precision and accuracy limitations. This level is normally used for field
investigation health and safety screening, but can also be used to identify media or samples for
consideration of further analysis.

2.5.1.2 Screening Level Data

Screening level data consists of field analysis using more sophisticated portable analytical
instruments than field screening data. There is a wide range in the quality of data that can be
generated, depending on the use of suitable calibration standards, reference materials, sample
preparation equipment, and the training of the operator. Results are available in real-time or
several hours.



2.5.1.3 Definitive Level Data _

Definitive level data includes all analyses performed in an analytical laboratory, located either
onsite or offsite, using established analytical procedures and strict QC procedures. Applicable
EPA SW-846 Test Methods for Evaluating Solid Waste will be used for the analysis,
documentation, and validation. Analytical results produced are analyte specific with
confirmation of analyte identity and concentration. The data is generally suitable for use
throughout the site assessment, risk assessment, remedial design process and remediation efforts.

2.5.2 Data Collected — Former Building 67
The data collected at the Former Building 67 included:

2.5.2.1 Field Meaéurements (Field Screening Data)

A photoionization detector (PID) was used to measure organic vapors-and to evaluate health and
safety conditions. The PID was additionally used for headspace measurements to provide
information on the relatlve concentratlons of VOCs in soil and aid in analytlcal sample selectlon

2.5.2.2 Soil Boring Samples (Deﬁmtlve Level Data)

Soil borings were drilled to collect subsurface soil samples to further evaluate the presence and
confirm the concentration of VOC contamination and other organic contamination in the vicinity
of former Building 67. Soil boring locations were located based on the footprint of the former
building. Analytical data from the soil borings will also be used for risk screening.

Soil samples were collected and analyzed by headspace analysis, which was conducted in the
field on all of the soil samples using a PID. The results of headspace analyses are considered
Level I as previously discussed. These data were used in conjunction with visual assessment,
odor, and consideration of the relative mobility of target parameters in soil to select three
samples from each boring for laboratory analysis.

The selected soil samples were analyzed by the offsite laboratories for target analytes using EPA
SW846 methods. The analytical data quality level of these laboratory analyses is considered
Definitive Level Data. These analyses provided quantitative detection and identification of
target compounds which may be contained in soils at the site. Soil boring samples were analyzed
for VOCs (Method 8260), Herbxcldes (Method 8150), Metals (Methods 6010 and 7000), and
Pesticides (Method 8081) ‘

2.5.3 Data collected - Old Dump Site

2. 5 3.1 Field Measurements (Field Screemng Data)

A photoionization detector (PID) was used to measure organic vapors and to evaluate health and
~ safety conditions. The PID was additionally used for headspace measurements to provide
information on the relative concentrations of VOCs in soil and aid in analytical sample selection.
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2.5.3.2 Sediment Samples (Definitive Level Data)

Sediment samples were taken with a hand auger at locations within arms reach from the shore of
the lake at the Old Dump Site. Sample locations were chosen to provide sufficient coverage of
the lake shore. Analytical data will also be used for risk screening.

2.5.3.3 Surface Soil Samples (Definitive Level Data)

Surface soil samples were hand augered and taken from the surface (0-6") to evaluate the
presence of any contamination. Surface soil locations were located based on the footprint of the
former dump and were located in easily accessible locations. Analytical data from the surface
soil samples will also be used for risk screening.

2.5.3.4 Surface Water Samples (Definitive Level Data)

One surface water sample was taken to evaluate the presence of any contamination. The sample
was taken from near the boat dock which was easily accessible for sampling purposes.
Analytical data from the surface water sample will also be used for risk screening.

All samples taken at the Old Dump Site were analyzed by the offsite laboratories for target
analytes using EPA SW846 methods. The analytical data quality level of these laboratory
analyses is considered Definitive Level Data. These analyses provided quantitative detection and
identification of target compounds which may be contained in media at the site. Samples were
analyzed for VOCs (Method 8260), Semivolatile Organics (Method 8270), Metals (Methods
6010 and 7000), and Pesticides (Method 8081).



3 FIELD QUALITY CONTROL PROCEDURES

3.1 PROJECT PLANNING

The Site Investigation was conducted as descnbed in the Final Sampling and Analysis Plan,

- dated July 5, 1996. The plans were written and approved by USACE to ensure the quality of
data derived from the investigation.. The plans provide a discussion of the prOJect work scope
and general procedures followed for field and laboratory activities.

3.2 DOCUMENTED FIELD ACTI VITIES

This section summarizes the equlpment procedures, and methods undertaken to insure quality
sample collection activities. Investigation activities and QC procedures were recorded and
documented in the field using appropriate field forms. Prior to drilling and sample collection, as
well as between sample locations, ﬁeld equipment was decontarmnated

3.2.1 Former Building 67. Nine soil bonngs (B67 -SB96-01 thru B67 SB96 -09) were drilled

to collect subsurface soil samples and to evaluate the potential presence and concentration of
chemical contamination in the vicinity of the Former Building 67. Drilling occurred on July 22,
1996 through July 24, 1996 and was performed by an in-house USACE drill crew.

3.2.1.1 [COMMENTI]Borehole Dnllmg

Borehole drilling was performed using a Gus Pech 110C truck-mounted drill rig. An
experienced USACE field geologist cor_ltlnuously supervised and observed all drilling operations.
Soil borings were drilled using 4.25 inch inside diameter (ID) hollow stem augers. Continuous
sampling of the boreholes was completed using a 3-inch OD stainless steel split-spoon for on-site

visual geologic interpretation and contamination delineation. A sample was obtained
approximately every 2 feet to the bottom of the boring. When the auger was advanced to the top
of the desired sampling interval, the center plug was withdrawn and the decontaminated split-
spoon samples was lowered into the hollow-stem auger on the end of a drill rod. The split-spoon
sampler was then driven at least 24 inches using a 140 pound automatic trip hammer falling 30
inches. The number of blows it took to drive each 6-inch increment was noted by the driller and
subsequently recorded by the field geologist. Once driven, the sampler and rod were withdrawn
from the auger and the sampler was removed from the rods by the geologist or the helper wearing
clean nitrile gloves. The split-spoon sampler was then opened by the sampler. The amount of
sample recovery was measured and appropriate grab samples and/or composite samples were
taken. S ' :

3.2.1.2 Soil Sampling

Soil samples were collected for geologic logging, headspace screening, and chemical analysis.
The soil encountered in each boring was described and logged by the USACE field geologist.
Visual/manual techniques described in American Society for Testing and Materials (ASTM) D-
2487-92 and D-2488-90, and in accordance with the Unified Soil Classification System (USCS).



Soil descriptions and observations were made during the drilling and were recorded on the
Hazardous and Toxic Waste (HTW) boring logs. Other observations made during drilling and
the results of field headspace screening were also recorded on the HTW boring logs. After
opening the sampler and logging the soil, a specified length of the collected sample was removed
and composited in a stainless steel bowl, and a subsample was immediately transferred into
labeled, laboratory supplied sample jars. Ata minimum, soil samples were collected at 5-foot
intervals to the total depth of the boring for potential chemical analysis. Soil for VOC analysis
and headspace soil samples were collected directly from the sampler and placed into the
appropriate sample jars. The analytical sample jars were stored in ice-filled coolers and chilled
to 4 degrees Centigrade (°C), pending the results of field headspace analysis.

3.2.1.3 Headspace Analysis

As samples were collected from all intervals in a boring, the headspace analysis was conducted.
The results of the headspace analysis were used in conjunction with visual assessment, odor, and
consideration of the relative mobility of target parameters in the soil to select a minimum of three
samples from each boring for laboratory analysis. The sample from the interval that exhibited
the highest headspace reading, in addition to two others were submitted for laboratory analysis.
Soil boring samples were analyzed by MR Lab with herbicide analyses being performed by CAS.

3.2.1.4 [COMMENTZ2] Monitoring Wells

Once a borehole was drilled and the samples were collected, the auger was removed. Two of the
nine soil borings (SB-01 and SB-02) were then converted to monitoring wells.

3.2.1.5 Sample Handling

The sample labeling, handling, and shipping techniques used during the investigation are
described in Section 3.2.9 of this report. The remaining soil samples not sent to the laboratory
were emptied from their respective containers and disposed of on the ground near their respective
borehole per state of Iowa IDW guidance.

3.2.2 Old Dump Site

Six hand augered soil samples, six sediment samples, and one surface water sample were
collected to evaluate the potential presence and concentration of chemical contamination at the
Old Dump Site. Sampling at this site occurred on July 22, 1996 and was performed by an in-
house USACE sampling team.

3.2.2.1 Soil Sampling

Hand auger surface soil sampling and sediment sampling was performed by manually advancing
a stainless steel hand auger from the ground surface or lake basin surface to a depth of 6 inches.
The recovered sample was then extracted from the hand auger bucket. Excess sticks, rocks,
water, and other debris were removed before the sample was placed into the sample container.
Samples for volatile organics analysis were immediately placed in their appropriate sample
containers with no headspace. The remainder of the retrieved sample was placed in a stainless



steel bowl. The sample was homogenized using stainless steel tools such that all remaining
analytical composite samples were placed in sample containers and prepared for shipment to the
lab. All analytical samples were then immediately placed in a cooler filled with ice to maintain
sample integrity in the interim between sample collection and preparation of samples for
shipment. |

3.2.2.2 . Surface Water Sampling

Surface water sampling was performed by dipping clean, one gallon po_lyethylene jugs into lake
‘water to collect the sample. The water was then poured into the appropriate sample containers.
Those containers requiring chemical preservative were pre-preserved. Samples for volatile
organics analysis were collected dlrectly into the sample containers.

3.2.3 Field Headspace Screemng ,
* Field headspace screening was performed on aliquots of the soil samples collected during the
installation of soil borings to assess the potential presence of VOCs and as an aid in sample
selection. Field screening utilized an organic vapor analyzer equipped with a photoionization
detector (PID). The ionization potential of the lamp was 10.2 eV. Calibration of the field
screening instrument equipped with PID was calibrated and recorded in the field notes. The field
geologist with assistance from the ﬁeld chemist performed the field screening according to the
following procedures.

® Immediately upon opemng the split-spoon, a representatlve portion of the sample was
collected and placed in a clean, contammant-free jar.

® Each jar was sealed with at least one continuous sheet of aluminum foil, using the jar
lid to secure the foil onto the jar. '

® The sample jar was agitated for at least fifteen seconds and then a minimum of ten
minutes was allowed for the sample to adequately volatilize.

® The jar was re-shaken and then remove the jar lid was removed. The vapor sampling
probe was inserted through the aluminum foil, in a manner so as not to disturb the tip. The
maximum meter response was recorded in the geologist’s boring log.

e The screening instrument was calibrated according to the appropriate standard span
gas a minimum of twice daily and before use after a long shut down period (1 ¢. lunch breaks,
equipment breakdowns, weather caused breaks, etc.).

3.2.4 Source Water ‘

Source water used for steam cleaning, well drilling, borehole grouting, decontamination, and
other field activities was obtained from the Blank Park Zoo. The potable water was obtained
from a faucet located at the zoo maintenance facility and was transferred into a 500-

gallon[ COMMENT3] polyethylene drum located on the bed of the utility vehicle. The city of
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Des Moines complies with the Safe Drinking Water Act by routinely analyzing the drinking
water to assure contaminants of concern are below the Federal Drinking Water Standards.
Therefore, no specific samples for chemical analysis were taken of this water.

3.2.5 Management of Investigation Derived Waste

Drill cuttings from soil boreholes were placed on the ground next to the borehole from which
they came. All decontamination water, well development fluid, and purge water was discharged
onto the ground at the sampling location. This was in accordance with the SAP and state of lowa
IDW guidance.

3.2.6 Decontamination Procedures

All stainless steel split-spoons and related sampling tools and equipment were decontaminated
by a Liquinox solution wash followed by a tap water rinse, followed by a deionized water rinse.
The decontamination water was disposed of on the ground at the sampling site.

Augers and down hole tools used for drilling were decontaminated between boring and well
locations using pressurized hot water from a steam cleaner. Potable water supplied by the Blank
Park Zoo was used for the water source. This decontamination was performed north of the
Building 67 location, in an area non-impacted by the site. All rinsc water was left on the ground
surface.

3.2.7 [COMMENT4|Field Equipment Calibration and Preventative Maintenance

3.2.7.1 Photoionization Detector

All soil samples were screened in the field for volatile organic vapors with a Thermo
Environmental Instruments PID. This instrument was calibrated daily before use with
compressed isobutylene gas by the method presented in the Work Plan. The PID was checked
periodically during use to ensure appropriate response to contaminants. The cap from a felt tip
marker was used as a source of volatile gas to demonstrate that the instrument was responding
accurately,

3.2.7.2 Water Level Measuring Device

A water level measuring device (Solinist) using electronic conductance, was used to monitor for
groundwater in the monitoring wells. This instrument was checked at the beginning of each day
it was used to ensure that it was responding properly. The instrument was equipped with a cable
permanently marked in hundredths of a foot and, therefore, did not require additional calibration.

3.2.8 Other Documentation and Reporting of Field Activities
All field activities were thoroughly documented in indelible ink using the following forms:

« Boring Logs
* Monitoring Well Construction Diagrams

11



¢ Well Development Records ; 7
¢ Field Notebook
* Chain of Custody Record

Chain of Custody (COC) documentation was initiated by the field geologist and field chemist as
samples were collected and selected for laboratory analysis. Sample custody was maintained
from sample collection through the-completion of the laboratory analysis.

3.2.9 Sample Labeling, Handlmg, and Shlpplng

Each soil, sediment, groundwater, and surface water sample was labeled with a unique .
identification number consisting of a site identifier, sample code, year, location, and the bottom
depth of the sample in feet. The following codes were used: :

Site Name Code
Building 67 B67
Old Dump Site ODS

Sample MatrixCode
Subsurface Soil SB

Surface Soil SS

Lake Sediment SD

Groundwater - - GW o :
Surface Water swo. o L
Sample Type Code

Field Sample 00

QC Split/Dup. 01

Trip Blank TB

MS/MSD MS

Bottoming depths for surface soil samples, soil boring samples, and sediment samples were
rounded to the next highest whole foot. For example, a surface soil sample bottoming at 6 inches
was represented as a sample bottoming at 01 feet. For duplicate/split samples, a one (01) was
added after a dash at the end of the sample number. Thus, a sample number of B67-SB96-0110-
01 was a QC soil sample from 10 feet in boring #1 at Building 67. .

The sampling team consisted of the field geologist and field chemist. In addition, two drill crew
members also performed some minor sampling. The sampling team of the field geologist and
field chemist performed sample collection, sample labeling, and sample shipping. At the Old
Dump Site, the driller assisted the sample team in using the hand auger for the collection of
sediment and surface soil samples. Samples were collected in the appropriate sample containers
provided by MR Laboratory. Sample containers and preservatives are shown on Tables 3-0 and

»
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3-1. The sample containers were identified with waterproof labels and all writing was completed
in indelible ink.

Labeled samples were placed in sealed Ziplock brand bags and packed in waterproof plastic ice
chests with sufficient packaging material placed around and between the sample jars. Ice was
double bagged and placed on the bottom of the cooler, and around the sample containers, and on
top of the sample containers to achicve and maintain preservation at 4 degrees Celcius from the
time of collection until receipt by the laboratory.

Every cooler contained a COC form, prepared in triplicate, which identified all of the sample
containers, analytical requirements, time and date sampled, preservatives, and other pertinent
field data. Samples were shipped daily in coordination with MR Laboratory to enable analysis
within holding times. Upon receipt in the laboratory, the Sample Custodian opened the shipping
containers, compared the contents with the COC record, ensured that the document control
information was accurate and complete, and dated the form. A sample receipt form was also
used by the laboratory to log in samples and document their integrity upon arrival. These forms
are provided in the Analytical Data Package.

3.3 FIELD QUALITY CONTROL SAMPLES

Split samples were collected at the rate of one per every ten samples and submitted to MR Lab
for analysis as specified in the sampling and analysis plan. At a minimum, trip blanks were
included at one per cooler when VOC samples were collected. The results of the field QC
samples and their impact on data quality are discussed in Section 5.0.
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4 EVALUATION OF DATA QUALITY

The laboratory analytical data was reviewed and verified by the government and contract
laboratories (MR Laboratory and Continental Analytical Services) and evaluated by the USACE
project chemist for compliance with project objectives. The following section is a description of
the laboratory review procedures used to ensure data quality and the project chemists’ assessment
of project deliverables. Data usability was determined by comparing the project DQOs against
the quality of the final analytical results. -

4.1 LABORATORY QUALITY CONTROL SAMPLES

This section provides a description of laboratory QC samples: duplicate control sampies (DCS);
method blanks, and surrogate spike samples.

4.1.1 Duplicate Control Samples

Both laboratories analyzed spike blank samples in duplicate to evaluate the precision and
accuracy within an analytical batch. The nomenclature for these samples is laboratory control
samples (LCS). LCS sample pairs consisted of analyte-free water which was spiked with
selected target compounds. LCS results are included in the QC section of each laboratory’s data
pack_age which are included in the Analytical Data Packages.

4.1.2 Method Blank Analyses

A Laboratory Method Blank is a contamlnant free matrix sample (e.g. a method blank is often a
volume of distilled water carried through the entire analytical scheme) that is subjected to the
same analytical procedures as the field samples. The method blank is used in all analyses to
verify that the determined concentrations do not reflect contamination. One method blank is
performed with every batch of samples (approximately 20 samples). If consistent high blank
values are observed, laboratory glassware and reagents are checked for contamination and the
analysis is halted until the system is brought under control. '

4.1.3 Surrogate Spike Analyses -

Organic surrogate compounds are spiked 1nto all investigative samples for pesticide, herbicide,
SVOC, and VOC analyses. These surrogates are compared to QC limits to evaluate the matrix
effect of each sample and monitor the overall system performance. Low surrogate recoveries are
indicative of problems in instrument performance, extraction procedute, or severe matrix effects.
Samples which have surrogate recoveries above the laboratory control limits typically do not
demonstrate performance problems unless the recoveries are high enough to indicate double
spiking of surrogate compounds or extremely low internal standard recoveries.

42 LABORATORY DATA VALIDATION ACTIVITIES
All analytical data generated by MR Lab and CAS were checked for completeness and evaluated
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for overall quality prior to final report generation as outlined in the Quality Assurance Program
Plan (QAPP) and specified in each laboratory’s Standard Operating Procedures (SOPs). The
validation process consisted of data generation and reduction plus three levels of documented
review. Each step of the review process involved evaluation of data quality based on QC data
results and the professional judgement of the reviewer(s). All reviews were documented by the
reviewer's signature and the date reviewed.

The first level review was performed by the analyst who generated the raw analytical data with
primary emphasis on correctness and completeness of the data set. All data were generated and
reduced following method-specific SOPs. Each analyst reviewed the quality of the work based
on the guidelines established in the SOP. The first review ensured that:

« Sample preparation and analysis information was correct and complete;
 The appropriate SOPS had been followed;

¢ QC parameters were within method control limits; and

* Documentation was complete.

The second level review was structured so that all calibration data and QC sample results were
reviewed and 10 percent of the analytical results were confirmed against the bench and
instrument sheets. If no problems were found with the data package, the review was considered
complete. If any problems were found with the data package, an additional 10 percent of the
samples were checked to the bench sheet. The process was continued for each batch until no
errors were found or until each data package was reviewed in its entirety. All second level
reviews were performed by a laboratory supervisor, data review specialist, or QA officer to
ensure that:

o Calibration data were appropriate to the method and completely documented;
* QC samples were within established guidelines;

 Qualitative identification of sample components was correct;

* Quantitative values were calculated correctly;

» Documentation was complete and correct;

¢ The data were ready for final reporting; and;

» The data package was complete and ready for data archive.

An important element of the second review was the documentation of any errors identified and
corrected during the review process.

Before the final report was released, a third review was performed to check each data package for
completeness and to ensure that the data met the overall objectives of the project. This review
was done by the laboratory Program Administrator, as stated in the QAPP. The review was
performed to ensure that:
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o Target analyte lists were complete as specified in the sampling and analysis plan;
Data package checklist items were present; ‘

 Case narratives accurately documented analytical conditions;

All non-conformances were addressed and closed.

The Analytical Data Package (ADP) contains the follbwing:

» Cover page, identifying project and remarks

» Summary and discussion of method QC and shipping and/or chaln-of-custody errors
» Sample receipt information including copies of Cooler Receipt Forms - ®
* Chain-of-Custody (COC) information mcludmg copies of COCs '
* Analytical Test Results

As part of the review process, both contract laboratories applied data qualifiers to specific results
to indicate usability and/or special analytical conditions. The following qualifiers were used to
ﬂag data:

The compound was also observed in the method blank.

Estimated concentration below the Reporting Limit.

The compound was not detected.

Reporting limit higher than normal due to matrix 1nterferences
- Derived from a dilution of extract. o

Uz c-w

All investigative and QC sample summary results have been submitted in the Analytical Data
Packages. A summary of laboratory quality control issues is found on Table 4-1.

4.3 USACE PROJECT CHEMIST QUALITY EVALUATION

In addition to the internal validation conducted by MR Lab and CAS, the USACE project
chemist performed data validation of the data set. This included an evaluation and validation of
samples based on: '

 Field Duplicate Analyses

~o Trip blank analyses o

o Initial sample inspection and COC documentation; . ,

. Holding Times; o ' -
o Duplicate Control Samples; ' ' ' ’
« Method Blank Analyses

« Surrogate recoveries; : ' w
¢ The precision, accuracy, representa’uveness completeness, and comparablhty (PARCC)

parameters as they apply to this CDQAR; and 3

* An overall assessment of data compared to the project DQOs
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The results of this assessment are found in Section 5.0.

‘The USACE project chemist received data from the laboratorics in hard copy format only. Prior
to using any of the data, the above parameters were compared against project DQOs to assess any
impacts on the investigative sample results. The laboratories calculated the percent recovery for
spiked compounds using the following formula:

Percent Recovery = (C)) * 100
(€)

where C, = Spike compound result
C, = Spike compound concentration

Duplicate pairs (field duplicates, MS/MSD, and LCS/LCSD samples) had a relative percent
difference (RPD) calculated by the laboratories for the appropriate analytes using the following
formulas:

RPD = (D, - D,) * 100
(D, +D,)2

where D, = Larger of the two spike compound results
D, = Smaller of the two spike compound results

The USACE project chemist performed checks of these calculations of percent recovery and
RPD for approximately 20 percent of the data. All of the calculations that had been performed
by the laboratories was determined to be correct by the project chemist.

After completing these checks, sample results were translated into summary tables to facilitate
evaluation of the chemical data. MR Lab and CAS's laboratory control limits for MS, MSD,
surrogate, and L.CS analyses are presented on Tables 4-2 through 4-11.

After evaluation of all laboratory and field QC parameters, the USACE project chemist flagged
specific analytical results with the following qualifiers to indicate data usability:

B: The analyte was detected in an associated method blank at a significant level. A result
qualified with a B flag may or may not be usable.

U: The analyte was not detected; the result is less than the method detection limit of method
reporting limit. (i.e. the result is a nondetection relative to either the former or the latter

limit)
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UX: The result is reported as a nondetection but the analyte may be present. There is doubt
with the reported value because of QC problems. The nondetection may or may not be
valid.

3 The target analyte is positively identified but the quantitative result is an estimafe and the
- direction of bias is unknown. The flag indicates a significant quantitative (rather than a
qualitative) uncertainy exists.

J-:  The target analyte is present but the reported concentration is an estimated value that is z
- believed to be biased low. (i.e. the actual concentration in the environmental sample
believed to be higher than the reported concentration)

J+:  The target analyte is present but the reported concentration is an estimated value that is
believed to be biased high. (i.e. the actual concentration in the environmental sample is
believed to be lower than the reported concentration)

R: Data is rejected due to the serious deficiencies in the ability to analyze the sample and
meet quality control criteria. The presence or absence of the analyte cannot be verified.
The data is not useable. '

RU:  The target analyte was not detected but the nondetection is rejected. (e.g. because of QC
problems or the probability of a false negatlve is unacceptably hlgh)

Daily Quality Control Reports and COC documentation were compared against laboratory
reports to check conformity of sample identification numbers. Analytical results were compared
to daily activity logs to identify sampling procedures/actlvmes that may have impacted data

quality.



5 RESULTS OF QUALITY CONTROL ACTIVITIES AND ANALYSES

Field QC activities consisted of collecting appropriate field QC samples (field duplicates,
trip blanks), daily communication between the USACE field team and MR Lab, and consistent
interaction between the USACE field team and USACE-Technical Manager.

S5.1.1 Field Duplicate Analyses

In accordance with the Sampling and Analysis Plan, field duplicate samples were collected at the
Former Building 67 site and Old Dump Site and analyzed to evaluate sampling and laboratory
precision. At Former Building 67, three soil field duplicate samples were taken. The samples
were B67-SB96-0206-01, B67-SB96-0308-01, and B67-SB96-0706-01. All three field duplicate
soil samples were analyzed for volatile organics, pesticides, herbicides, and TAL metals. One
groundwater field duplicate sample was taken at Former Building 67, B67-GW96-0101, and it
was analyzed for volatile organics, semivolatile organics, pesticides, herbicides, and TAL metals.
At the Old Dump Site, one soil field duplicate, ODS-SS96-01-01, one surface water field
duplicate, ODS-SW96-01-01-01, and one sediment field duplicate, ODS-SD96-02-01-01 were
taken. Each sample was analyzed for volatile organics, semivolatile organics, pesticides, and
TAL metals.

At the Old Dump Site, samples ODS-S896-06-01 and ODS-5596-06-01-01 were not in
agreement for lead. Sample ODS-58596-01 had a lead concentration of 548 mg/kg while its
duplicate, ODS-SS96-06-01-01 had a lead concentration of 121 mg/kg. This discrepancy is due
to inhomogeneity of the sample. However, no qualifiers were required and data usability is not
impacted. For comparison purposes, the sample concentration of 548 mg/kg will be used for
comparison to the imposed analyte action limits to encompass the worst case concentration
scenario at the site.

There was a disagreement in two sets of field duplicates at Former Building 67. Samples B67-

SB96-0706 and B67-SB96-0706-01 contained 35 ug/kg and 89 ng/kg tetrachloroethylene
respectively. This discrepancy is not of concern since both of the detections of PCE in these

samples are below the EPA Region 3 RBC of 110 pg/kg for this compound. The data is usable
and no qualifiers were required.

Field sample duplicate pair B67-GW96-0100 and B67-GW96-0101 showed a discrepancy for
both lead and arsenic. Lead was detected at 22 pg/l in B67-GW96-0100 and at 9 ug/l in B67-
GW96-0101. The 22 ug/l lead concentration in B67-GW96-0100 will be used for comparison to
action limits since it exceeds the action for lead of 15 ug/l. The arsenic detected in samples B67-

GW-0100 and B67-GW-0101 was 17 ug/l and 8 pg/l respectively. The 17 ng/l arsenic
concentration in B67-GW-0100 will be used for comparison to action limits as it exceeds the

EPA Region 3 RBC of 11 ug/l. Using the higher analyte concentrations for action level

19



comparisons allows the site to be evaluated in the worst case scenano No qualifiers were
required for this data and data usablhty is not impacted.
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5.1.2 Trip Blank Analyses

Aqueous trip blanks were sent with each cooler containing aqueous samples for volatile organics
analysis. One trip blank, ODS-SW96-01-TB, was sent with the surface water samples on July
17, 1996. All target volatile organic compounds were non detect in this sample. A trip blank,
TB081996-A, was sent with the groundwater samples on August 19, 1996. All target volatile
organic compounds were non detect in this sample also. The results of the trip blank analyses
show that no artificial contamination was introduced into the aqueous samples for volatile
organics analysis, that the field samples associated with these trip blanks require no qualification
and that the data are usable.

[COMMENTS5]

5.1.3 Documentation of Field Quality Procedures

Daily Reports and Daily Quality Control Reports (DQCRs) were completed to summarize daily
investigation procedures and document QC activities. These documents were provided to the
USACE-Technical Manager on a regular basis as the investigation proceeded. The DQCRs are
included in Appendix A of this report. These reports summarize samples collected,
environmental conditions, instrument problems, and any non-routine situations which may have
impacted sample integrity. These reports were reviewed concurrently with the COC forms and
the analytical results from the contractor laboratories to identify potential sampling anomalies or
confirm sample identifications. The DQCR reports show collection procedures were adequate to
ensure data results met project objectives.

5.2 RESULTS OF LABORATORY QC PROCEDURES AND LABORATORY QC
ANALYSES

A review of laboratory QC procedures was conducted. All issues identified, and their respective

solutions are summarized in Table 4-1.

5.2.1 Initial Sample Inspection and COC Documentation

MR Laboratory inspected all shipping containers and compared the contents with the appropriate
COC documentation. Information from the sample check-in procedures were recorded on the
Cooler Receipt Forms. This form was used to document that samples listed on the COC forms
agreed with samples contained in the coolers, COC forms were filled out properly, samples were
not broken, custody seals were intact, and cooler temperatures were less than or equal to 4°C.
These forms are included in the Analytical Data Package.

Several shipping and chain-of-custody errors were noted for some of the sample shipments
received by MR Laboratory. These errors are discussed below.
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D The cooler with the samples from custody paper 3867 arrived on July 18, 1996 with a broken
custody seal.

2) Samples B67-SD96-0604 (V OA) and B67-SB96 0906 arrived with cracked sample container
lids.

3) The samples listed on custody papers 3865 and 3867 which arrived on July 18 1996 were not
sealed in separate plastic bags.

4) The samples ODS-SW96-01-017_01 ‘and ODS-SW96-01-01 arrived with bubbles in their VOA
containers. ~

5) One sample was listed as ODS SD96-01-01 on the custody papers and ODS-SD96-06-01 on
the bottle label.

6) One shipment of samples arrived warm on July 19, 1996. MR Laboratory proceeded with the
analysis under the direction of the USACE project chemist.

The impact to samples and sample vahd1ty of these shipping and cham-of-custody erTors are
listed below:

1) No impact. One of custody seals was intact.

2) Sample results could be biased low since the lids were cracked whrch could have caused loss

of volatiles during shipping.
3) No impact.

4) Sample results could be biased low since volatilization occurred during shipment and caused
air bubbles.

5) No impact. Error was corrected. -

6) Samples results possibly biased low since volatrhzatlon was likely to-occur during shipment
since samples were not kept at 4°C. .

522 Holdmg Times

Samples were shipped in coordlnatlon with MR Laboratory to ensure all analyses were
completed within the required holding times. Part of the USACE chemist evaluation process
included reviewing sample extraction and analysis dates to ensure holding times were met.

Based on USACE's review of the laboratory data, all samples were extracted and analyzed within

the required holding times.
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5.2.3 Laboratory Control Samples

MR Laboratory analyzed spiked blank samples in duplicate to evaluate the precision and
accuracy within an analytical batch. MR Lab's nomenclature for these samples is Laboratory
Control Sample (LCS) and Laboratory Control Sample Duplicate (LCSD). LCS and 1.CSD
results are included in the QC section of the laboratory’s data package. Control limits for LCS
and LLCSD analytes are included in the analytical reports and summarized in Tables 4-2 through
4-11. Data for laboratory control samples are generated to provide information on the accuracy
of the analytical method and on the laboratory performance.

Twenty-six compounds are used by MR Lab as spiking compounds in the LCS for the SVOC
analysis. They are as follows:

phenol 2-chlorophenol acenaphthene
1,3-dichlorobenzene 1,2-dichlorobenzene 2,4-dinitrophenol
2-nitrophenol 2,4-dimethylphenol 4-nitrophenol

bis (2-chloroethoxy)methane 2,4-dichlorophenol 2,4-dinitrotoluene
naphthalene hexachlorobutadiene fluorene
4-chloro-3-methylphenol 2,4,6-trichlorophenol diethyl phthalate
4,6-dinitro-2-methylphenol hexachlorobenzene pyrene
pentachlorophenol anthracene benzo(a)anthracene
chrysene dibenzo(a,h)anthracene

Six compounds are used by MR Lab as spiking compounds in the LCS for pesticide analysis.
They are as follows:

lindane dieldrin heptachlor
endrin aldrin 44'-DDT

A total of seventeen LCS percent recoveries were outside of the laboratory control limits. The
seventeen recoveries were contained in three different analytical batches. The three effected
batches were: Batch 960822es2, SVOCs; Batch 092096A, Pesticides; and Batch 960827ew?2,
SVOCs. Data usability was affected for two semivolatile compounds, 1,3-dichlorobenzene and
1,2-dichlorobenzene, in one batch (960822es2). The data has been qualified as rejected, flagged
as “R”, and it is not usable. No other data has been rejected based on the LCS results.

5.2.4 Method Blank Analyses

Method blanks were analyzed to assess the level of background interference or contamination
present in the analytical system. The following compounds were detected in method blanks
during analyses of samples: methylene chloride and bis(2-ethylhexyl)phthalate. Method blank
data and associated investigative sample results are presented in Table 5-3.
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The following analytes were detected in the listed investigative samples and the associated
method blank. The sample results were less than ten times the amount found in the method
blank and the listed analytes were ﬂagged as JB or B, in accordance with the “National
Functional Guidelines”. :

* Methylene chloride was detected in the following samples:
ODS-SS96-01-01 B B67-SB96-0206
ODS-SS96-02-01 ) B67-SB96-0208
ODS-SS96-04-01 - B67-8B9%6-0210
ODS-SS96-05-01 B67-SB96-0310
ODS-5596-06-01 B67-SB96-0802

ODS-S896-06-01-01
The methylene chloride detects in these samples are present due to laboratory contamination and
are considered false positives. All sample detections of methylene chloride were less than 10
times that detected in the method blank:
* Bis (2-ethylhexyl)phthalate was detected in the following samples:'

0ODS-S8S96-01-01 - ' ODS-SS96-03-01 -

ODS-5596-02-01 a ODS-$896-04-01
ODS-5896-05-01 . ODS-§$596-06-01 -
ODS-SS96-06-01-01 ' ODS-SW96-01-01

The bis(2-ethylhexy1)phthalate detect in these samples are present due to laboratory
contamination and are considered false positives. All sample detections of bis (2-
ethylhexyl)phthalate were less than 10 times that detected in the method blank.

5.2.5 Surrogate Recovery

Organic surrogate compounds are spiked into all investigative samples for the following
analyses: pesticides, SVOCs, VOCs, and herbicides. Surrogate recoveries are compared to QC
limits to evaluate the matrix effect of each sample and monitor the overall system performance.
High or low surrogate recoveries indicate problems in instrument performance, extraction
procedures or severe matrix effects

The following sample had one surrogate compound outside the listed control limits:

Sample ID Method " Analyte % Surrogate Result Limit
B67-SB96-0706-01 Herbicides 2,4-D 189 32.7-135

The surrogate recovery is marginally greater than the upper acceptance limit and the recoveries
of the remaining surrogates are in control. Detections would be flagged with “J+” and

24

<



nondetections would be flagged with “U”. There were no detections in this sample.

Surrogate recoveries in all other samples were within their respective control limits and no
qualifications were required.

5.2.6 MS/MSD Recovery

Additional sample aliquots were analyzed at the rate of one per batch to assess the impact of
sampling matrices on target compound recovery (accuracy) and RPD (precision). Results of
MS/MSD analyses are included in the Analytical Data Package.

Several MS/MSD recoveries and RPDs were outside of the control limits. These are shown on
Table 5-5 and discussed in the text.

The MS and the MSD recovery for Batch 080694A, Sample ODS-8896-01-01, were both
negative. This resulted in qualification of 4,4'-DDT for this sample as “R”, rejected. Since there
was only one sample in the analytical batch, no other samples required qualification of “R”.

For SVOC Batch 960822es2, three of the MSD (1,4-dichlorobenzene, 1,2, 4-trichlorobenzene,
and pentachlorophenol) and one (pentachlorophenol) of the MS spiking compounds had percent
recoveries lower than the laboratory control limits. This batch also experienced LCS
difficulties. Professional judgement was used in qualification based on MS and MSDs. Only
one of these spiking compounds was detected in a sample analysis. 1,2,4-trichlorobenzene was
detected in sample ODS-SD96-03-01. This detect was qualified as “R”. All other samples in the
batch were nondetect and have been qualified as "RU".

ICP Metals Batch 9608311205 has a MS and MSD recovery for antimony significantly lower
than the laboratory specified control limits. The one antimony detect in a native sample, ODS-
SS96-02-01 from this batch, was qualified as “J-" to indicate a potential low bias.

Batches for ICP Metals, 960906918 and 9609051448 both had low antimony MS and MSD
recoveries. Matrix interference is suspected. No qualification of data is necessary.

5.2.7 Completeness of Data Packages

All data packages were reviewed by the USACE Chemist and the completeness of the data
packages was confirmed. All the planned sampling activities were executed and all the
laboratory analyses were performed.

5.3 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS AND
COMPARABILITY (PARCC)
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DQOs and their corresponding measurement indicators were specified in the Sampling and
Analysis Plan. To achieve the project DQOs, specific PARCC goals are established for
laboratory and field sampling procedures. These PARCC parameters are the measurement tools
for determining the usability of generated data. Laboratory PARCC parameters are discussed in
MR Lab’s QAPP.

Precision and accuracy goals were based on knowledge of each analytical measurement system.
For this CDQAR, precision was measured using the RPD between two replicated sample
analyses. The precision evaluation encompassed laboratory precision (LCS samples), and
combined field/laboratory precision (MS/MSD samples). The individual sample results were
within the required RPD limits except as noted in Sections 5.2.3 and 5.2.5. -

Accuracy was measured using the percent recovery of surrogates, MS/MSD samples, and LCS
sample pairs. Spike recoveries form field samples and laboratory QC samples are compared to
established control limits to determine a laboratory’s ability to accurately determine both
qualitative and quantitative results. The recoveries of spiked compounds are discussed in Section
5.2.6. Percent recovery data shows that the data results are acceptable for the intended data uses.

Representativeness is the degree to which the data accurately and precisely portrayed the
environmental conditions being studied. For the site investigation, sampling procedures and
sample locations were selected to bias samples in areas of potential places of contaminations.
All sampling was conducted using known approved field procedures to minimize variability.

Completeness refers to the amount of valid data obtainable from a measurement system
compared to the expected amount of data. The SAP established a completeness goal of 90
percent for laboratory QC requirements. As a part of measuring this completeness goal, the
number of non-compliant surrogate, LCS and MS/MSD results were compared to the total
number of data points generated for each of these QC parameters. The followmg results were
calculated:

Out of 536 recorded surrogate results by MR lab, 1 had a percent recovery outside the established
control limits, giving a completeness value of 99.9 percent.

Out of 291 recorded LCS results by MR Lab, 17 percent recoveries were outside of the
established control limits, giving a completeness value of 94 percent..

Out of 232 recorded MS/MSD results by MR Lab, 16 had percent recovenes outside the
estabhshed control limits, giving a completeness value of 93 percent.

The combined completeness value for laboratory QC parameters is approximately 96 percent,

which is above the 90 percent goal established in the SAP. The overall precision and accuracy of
each analytical method was adequate to address the primary goals of t_he sampling program.
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The holding time project of 100 percent was met for all analyses. In addition, all data packages
were reviewed by USACE and the completeness of the data packages was confirmed.

Comparability expresses the confidence with which one data set can be compared to another.
Comparability objectives were met by minimizing the number of contract laboratories used,
using EPA methods for all analyses, and reporting results in standardized units.

6 CONCLUSIONS

This CDQAR presents, in specific terms, the quality control practices utilized to achicve the
goals of the site investigation at Fort Des Moines, Former Building 67 and the Old Dump Site.
The analytical program for this project conformed with the USACE-Omaha District Chemistry
General SOS and the General Geology SOS. Samples were also collected and analyzed in
accordance with ASTM and EPA, and using laboratory specific QA/QC procedures. These
procedures were followed to generate high quality data.

Several of the quality issues addressed in Section 1 of this report impact the usability of the data.
These issues have all been addressed on Table 4-1 and will not be repeated here.

Removing false negatives and positives from the data set provides a more accurate portrayal of
conditions existing at the Former Building 67 and Old Dump Site and complies with the
corrective action DQO goal for the project. The reviewed and qualified data are suitable for
addressing the overall objective of this investigation: to evaluate the nature and vertical and
lateral extent of contamination associated with these two sites. In addition, the collected data can
be used to evaluate risk to human health and the environment and to make risk-based
recommendations regarding whether or not further investigation or remediation is warranted.

The results of this investigation will be presented in a SI report.
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- Table3-1

WATER-SAMPLING SPECIFICATION

Parameter Method # | - Contamer Sample Preservation Analysis o
| _ _ L _ 7 days to extractiong
Pesticides 8081A 2-1 liter amber-glass | Ice to 4°C 14 days to analysis

2 x40 mL , . '
' Glass VOA vials per | Ice to 4°C
Volatile Organics 8260 well, no headspace HCltopH <2 14 days
o o : ' 7 days to extraction,
Semivolatile Organics 8270A 2 - 1 liter amber glass | Ice to 4°C 14 days to analysis
6010A/ | 4 6 months, except
Priority Pollutant 7000 1- 1 liter HDPE HNO; to pH<2. for Hg - 28 days
Metals - ' S
. 7 days to extraction,
8150A 2 = 1 liter amber glass | Ice to 4°C

Herbicides

14 days to analysis

HDPE: High Density Polyethylene

! All containers must have teflon-lined lids except for VOC vials which shall have teflon-
lined silicon septa.
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Table 3- 2

SOIL SAMPLING SPECIFICATIONS

Parameter Method # Container* Sample Preservation Analysis
14 days to
extraction, 40 days
Pesticides 8081A 1-8o0zcwm Ice to 4°C to analysis
2-4o0z
glass jars, no Ice to 4°C
Volatile Organics 8260 headspace 14 days
14 days to
extraction, 40 days
Semivolatile Organics 8270A 1-8o0zcwm Ice to 4°C to analysis
6010A/ 6 months, except
Priority Pollutant 7000 1- 8 oz cwm none for Hg - 28 days
Metals
14 days to
extraction, 40 days
Herbicides 8150A 1-80zcwm Ice to 4°C to analysis

HDPE: High Density Polyethylene
cwm: clear wide mouth glass
* : All containers must have teflon-lined lids except for VOC vials which shall have teflon-lined silicon septa.
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Table 4- 1

Laboratory Quahty Control Issues
 Fort Des Moines, Former Building 67 and Old Dump Site
Site Investigation

Lab Batch || Sample Ids Issue Resolution
ID
960822es2, | ODS-SD96-01-01, ODS-SD96-03-01, | Eleven of the twenty-six spiking compounds for
SVOCs ODS-SD96-04-01, ODS-SS96-01-01, | the LCS for the SVOC analysis were recovered
ODS-S596- 02-01, ODS-SS96-03-01, below the lower laboratory control limit. . ‘ o :
ODS- SS96 04- 01 : ‘ Do : , T . " C .
| : a. The LCS recovery for 1,2- dichlorobenzene | a. There were no detects of 1 3- ‘
and 1,3-dichlorobenzene, were grossly outof | dichlorobenzene or 1,2- d1chlorobenzene for
control, and had a 0% recovery each. any of the samples in this batch. Non
detects were qualified with a “RU” flag.
b. The LCS recoveries for naphthalene and b. The detections of naphthalene and
hexachlorobutadiene were grossly less than the | hexachlorobutadiene for all samples in this
lower acceptance limit. batch were qualified as “R”, rejected if the
action level was not exceeded or qualified
c. The LCS recovery for seven of the LCS as “J-" if the action level was exceeded.
spiking compounds (2-chlorophenol, 2- Nondetections were qualified with a “RU”
nitrophenol, 2,4-dimethylphenol, bis(2- flag.
chloroethoxy)methane, 2,4-dichlorophenol, c. The detections for these seven
acenaphthene, and fluorene) were marginally compounds were qualified with “J-" flag
lower than the acceptance limit. =~ and the nondetections were qualified w1th '
.| the “UX” flag.
d. Three of the MS/MSD spiking compounds d. Nondetects have been qualified as “RU".
(1,4-dichlorobenzene, 1,2,4-trichlorobenzene, One detect of 1,2,4-trichlorobenzene in
and pentachlorophenol) had percent recoveries sample ODS-SD96-03-01 has been
lower than the laboratory control recovery qualified as “R” based on professional
limits. : judgement.
30
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960822es2,
SVOCs
(cont.)

ODS-SD96-01-01, ODS-SD96-03-01,
ODS-SD96-04-01, ODS-8596-01-01,
0ODS-SS96-02-01, ODS-8S896-03-01,

ODS-S896-04-01

e. The RPDs for all three of the above MS/MSD
compounds were greater than the laboratory
RPD limit,

e. No further qualification required.

092096A
Pesticides

B67-GW96-0100, B67-GW96-0200,
B67-GW96-0101

a. Two of the six spiking compounds (dieldrin
and eldrin) for the LCS were recovered above
the upper control limits.

b. The MS/MSD for heptachlor had a percent
recovery higher than the laboratory control limit.

a. There were no detections for dieldrin or
endrin; no qualification was necessary.

b. The RPD for the MS/MSD was in
control; no qualification necessary.

960827ew2
SVOCs

ODS-SW96-01-01, ODS-SW96-01-01-
01, ODS-8D96-02-01, ODS-8SD96-02-
01-01, ODS-8D96-05-01, ODS-SD96-
06-01, ODS-8S96-05-01, ODS-5596-
06-01, ODS-8S96-06-01-01

a. Two of the twenty-six spiking compounds
(hexachlorobutadiene and 4,6-dinitro-2-
methylphenol) for the LCS were recovered
below the lower laboratory control limit,

b. The MS/MSD for 4-nitrophenol had a percent
recovery higher than the laboratory control limit.

a. Nondetects were qualified with “U”,
detects (there were none) would have been
qualified with “J+".

b. The RPD for the MS/MSD was in
control; no qualification necessary.

080694A
Pesticides

ODS-5896-01-01

a. The percent recovery for both the MS and
MSD were below the lower laboratory control
limit for 4,4'-DDT(both were negative).

a. The 4,4-DDT result for sample ODS-
S596-01-01 has been qualified as rejected.
No other samples required qualification

since this was the only sample analyzed in
the batch.

081296A
Pesticides

B67-SB9%6-0502, B67-SB96-0504,
B67-SB96-0510, B67-SB96-0604,
B67-SB96-0606, B67-SB96-0608,
B67-SB96-0404, B67-SB96-0406,
B67-SB96-0410, B67-SB96-0902,
B67-SB96-0906, B67-SB96-0910,
B67-SB96-0806, B67-SB96-0810

a. The % RPDs for two of the MS/MSD
compounds, 4,4'-DDT and dieldrin, were higher
than the laboratory RPD limit.

a. All other quality contro] parameters were
in control; no qualification necessary.

960724-1

B67-8B96-0206, B67-SB96-0206-01,

a. The % RPD for 2,4-D was 2% higher than the

a. All other quality control parameters were |
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Herbicides

B67-SB96-0208, B67-SB96-0210

laboratory control limit of 40%.

in control; no qualification necessary.

960730-1
Herbicides

B67-SB96-0102, B67-SB96-0106,
B67-SB96-0110, B67-SB96-0702,
B67-SB96-0706, B67-SB96-0706-01,
B67-SB96-0708, B67-SB96-0502,
B67-SB96-0504, B67-SB96-0510

a. The % RPD for three of the MS/MSD
compounds (2,4-D, 2,4,5-T, 2,4,5-TP) were
higher than the laboratory RPD limit.

b. The surrogate recovery in sample B67-SB96-
0706-01, was higher than the upper control limit
for 2,4-D.

a. All other quality control parameters were
in control; no qualification necessary.

b. The result for 2,4-D for this sample was
non-detect. No qualification was necessary.

9608311205
Metals

ODS-$S896-01-01, ODS-SS96-02-01,
ODS-SS96-03-01, ODS-SS96-04-01,
ODS-$596-05-01, ODS-SS96-06-01,
ODS-S896-06-01-01, ODS-SD96-01-
01, ODS-SD96-02-01, ODS-SD96-03-

| 01, ODS-SD96-04-01, ODS-SD96-05-

01, ODS-SD96-06-01, ODS-SD96-02-
01-01, B67-SB96-0206

a. The MS and MSD recoveries for antimony
were lower than the laboratory control limit.
b. The MSD recovery for zinc-was one percent

‘lower than the laboratory control limit.

a. Qualification of the only antimony detect
in sample ODS-S896-02-01 of “J-" to
indicate a potential low bias.
b. All other quality control parameters were
in control; no qualification necessary.

9609050918
Metals

B67-SB96-0206-01, B67-SB96-0208,
B67-SB96-0210, B67-SB96-0102,
B67-SB96-0106, B67-SB96-0110,
B67-SB96-0702, B67-SB96-0706,
B67-SB96-0706-01, B67-SB96-0708,
B67-SB96-0502

a. The MS and MSD recoveries for antimony
were lower than the laboratory control limit.

a. Matrix interference suspected; no
qualification necessary.

19609051448
Metals

B67-SB96-0504, B67-SB96-0510,
B67-SB96-0604, B67-SB96-0606,
B67-SB96-0608, B67-SB96-0404,
B67-SB96-0406, B67-SB96-0410,

B67-SB96-0902, B67-SB96-0906,

B67-SB96-0910, B67-SB96-0806,
B67-SB96-0810, B67-SB96-0306,
B67-SB96-0308, B67-SB96-0308-01,

a. The MS and MSD recoveries for antimony
were lower than the laboratory control limit.

a. All other quality control parameters were
in control; no qualifications necessary.

»
s
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Table 4-2 MR Laboratory
" Analyte Percent Recovery Limits from SW-846 Method 8260 LCS

Analyte Method Acceptance  Soil LCS In-House®  Water LCS In-House*
| _ Range@ Performance Rgnge PerformanceRange
‘Vinyl Chloride 1251 4185 T2
l,lfDiChloroé"(h,ene' 1-234 I 577i44 | L 86-‘12.6‘
Chloroform 51138 " 76-120 82-112
| 1,2-Dichloroethane 49-155 61-133 85-118
1,1,l-Trichloroethane 52162~ 65-121 77-114
Carbon Tetrachloride 70-140 61-122 75-110
Benzene 37-151 75-121 83-112
Trichloroethene 71157 73129 . BI-110
Bromodichloromethane ~ 35-155 © 77-119 83-114
Dibromochloromethane  53-149 165-134 75114
Bromoform 45-169 46-137 65-100
34
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Table 4-2 MR Laboratory
Analyte Percent Recovery Limits from SW-846 Method 8260 LCS

1,2-Dichloroethane-d, *  70-121 78-124 88-111
Toluene-d; * 81-117 86-114 93-108
p-Bromofluorobenzene *  74-121 82-107 90-110

# Ranges generated from data acquired from September, 1994 to July, 1996.
@ Ranges found in Method 8240A, p. 32, Table 6, Column 5; * Surrogate.



Table 4-3, MR Laboratory,
Ranges for Percent Recovery of Surrogates by Method 8260

Analyte Method Method MRL  MRL

Percent Percent Performance Range, Performance Range,

Recovery, Soils  Recovery, Soils Waters

Waters
1,2—Dichloroethané—d4 70-121 76-114 78-121 : 88-111
Toluene-d, ~ 81-117 88-110 86-113 ¢ 93-108
p-Bromofluorobenzene - 74-121  86-115 82:107 90110
36
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Analyte

Vinyl Chloride
1,1-Dichloroethene
Trichloroethene
Benzene

Toluene
Chlorobenzene
Ethylbenzene
o-Xylene
1,2-Dichloroethane-d,

Toluene-dg

Table 4-4, MR Laboratory,
Percent Spike Recoveries from MS/MSD Samples from SW-846 Method 8260

Percent Recovery ~ RPD Maximum,
Acceptance Soils
Range, Soils

50-150
59-172
62-137
66-172
59-139
60-133
50-175
50-150
70-121

25
22
24
21
21
21
25
25
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61-145
71-120
76-127
76-125
75-130
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ICP (Method 6010A)
SOP specified LCS and MS/MSD Percent Recovery Acceptance Limits: 80-120 (Soil and Water)
Maximum RPD: 25

Table 4-5, MR Laboratory
MS/MSD Percent Recovery Limits
from SW-846 Method 6010A

Metal Soil and Water Ranges
Generated In-House

| % Recovery .RPD
Antimony 80-120 = - +25%

Beryllium 80-120 +25%
© Cadmium 80-120 425%
Chromium 80-126 : +25%

Copper 80-120 +25%

Lead ~ 80-120 +25%

| Nickel 80-120 O +25%
Silver 80-120 " yas%

Thallium | 80-120 +25%
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Table 4-5, MR Laboratory
MS/MSD Percent Recovery Limits
from SW-846 Method 6010A

Zinc 80-120 +25%



GF-AA (7000 Series Methods) _
SOP specified LCS and MS/MSD Percent Recovery Acceptance Limits: 80-120 (Soil and Water)
Maximum RPD: 20

~ Table 4-6, MR Laboratory
LCS Percent Recovery Limits
from SW-846, GFAA

Metal Soil and Water Range Generated In-
House I

| % Recovery - RPD '
Antimony - 80-120 - +20%

Lead 80-120 +20%

Selenium 80-120 +20%

Thallium 80-120 +20%
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Table 4-7, MR Laboratory
Acceptance Ranges for Percent Recovery of Target Analytes and Surrogates
Method 8081

MS/MSD MS/MSD Soil Water LCS LCS
Analytes Soil Water RPD RPD Soil Water
PCB 1016 30-130 30-130 - - 30-130 30-130
PCB 1260 30-130 30-130 - - 30-130 30-130
Aldrin 34-132 40-120 43 22 42-122 42-122
Lindane 46-127 56-123 50 15 - -
4,4-DDT 23-134 38-127 50 27 25-160 25-160
Dieldrin 31-134 52-126 38 18 36-146 36-146
Endrin 42-139 56-121 45 21 30-147 30-147
Heptachlor 35-130 40-131 31 20 34-111 34-111

MS/MSD MS/MSD Soil Water LCS LCS
Surrogate Soil Water RPD RPD Soil Water
Tetrachloro-meta-xylene 60-150 60-150 - - - -

Note: For Lindane and Tetrachloro-meta-xylene, MRL uses the method specified MS/MSD acceptance limits also as the LCS acceptance limits.

For PCB 1016 and PCB 1260, MRL currently uses the PCB 1254 limits. These will be updated in the revised SOP to reflect the method specified

limits, 50-114% and 8-127%, respectively.
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Table 4-8, MR Laboratory

Ranges for Percent Recovery of Slirrogates from LCS, Method 8270

Method  Method MRL MRL
Acceptance Acceptance Performance Performance
Range, Range, Range,* Range,*
Analyte Soils Water Soils Water
Nitrobenzenbe-d5 : 23-120 35-114 23-120 48-109
|| 2-Fluorobiphenyl - 30-115 43-116 30-115 51-103
Terphenyl-d;, 18-1‘37> ' _ 33-141 L 24-137 60-130
Phenol-d; 24-113 10-110 24-113 34-92.
2-Fluorophenol 25-121 21-110 25-121 9-88
2,4,6-Tribromophenol 19-122 10-123 19-122 36-112
42
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Table 4-9, MR Laboratory
Ranges for Percent Recovery of Target Analytes from LCS, Method 8270
Method Method MRL MRL
Acceptance Acceptance Performance Performance

Range® Range,® Range,’ Range,’
Analyte Soils Water Soils Water
2,4,6-Trichlorophenol 52-128 52-129 52-128 52-106
2,4-Dichlorophenol 53-120 53-122 53-120 53-104
2.,4-Dimethylphenol 42-108 42-109 42-108 42-109
2,4-Dinitrophenol 1-172 0-173 1-73 0-97
2-Chlorophenol 36-119 36-120 36-119 36-101
2-Nitrophenol 46-166 45-166 46-132 45-110
4,6-Dinitro-2-methylphenol 52-99 53-100 52-99 53-100
4-Chloro-3-methylphenol 40-126 41-128 40-126 41-104
4-Nitrophenol 13-105 13-106 22-105 14-106
Pentachlorophenol 38-150 38-152 38-105 38-107
Phenol 17-100 17-100 17-100 17-100

#: Performance Ranges generated from data acquired January thru September, 1996. Other target analytes are included in the LCS spike, but due to the different
mixes used, there is not yet sufficient data to generate performance ranges for all the analytes spiked.
@ Acceptable ranges derived from Table 6, Column 3, P. 37, SW-846 Method 8270, Update I, July 1992.
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Table 4-10, Continental Analytical Serivces,
Surrogate Standard Percent Recovery Limits from SW-846 Method 8150

Surrogate Soil Range . Water Range
Generated In-House Generated In-House

2,4-Dichlorophenylacetic acid ~ 32.7-135 ) 49.3- 148

44



Analyte

2,4-Dichlorophenylacetic acid

(2:4-D)
2,4,5-T
2,4,5-TP

Table 4-11, Continental Analytical Services,
LCS Limits from SW-846 Method 8150

45

Soil Range RPD
Generated In-House

35-135 +40%
35-135 +40%
40-135 +40%



Table 5-1

Fort Des Moines Analytical Batchcs
MR Laboratory

Batch 9609050918, ICP Metals

B67-SB96-0206-01
B67-SB96-0208
B67-SB96-0210
B67-SB96-0102
B67-SB96-0106
B67-SB96-0110
B67-SB96-0702
B67-SB96-0706
B67-SB96-0706-01 -
B67-SB96-0708
B67-SB96-0502

B67-SB96-0606
B67-SB96-0608
B67-SB96-.0404
B67-SB96-0406

B67-SB96-0410

B67-SB96-0902
B67-SB96-0906

B67-SB96-0910
B67-SB96-0806 -
B67-SB96-0810

B67-SB96-0306

Method Blank

Method Blank o : | Laboratory Matrix Duplicate

Laboratory Mauik Duplicate Matrix Spike/Matrix Spike Duplicate

Matrix Spike/Matrix Spike Duplicate Laboratory Cpn“°l Sam? le
Laboratory Control Sample o

Batch 9608141345A, ICP Metals 3::359608311295’ Icr
B67-SB96-0102 , ODS-SS96-01-01
B67-SB96-0106 o ODS-5896-02-01
B67-SB96-0110 | | . ODS-55896-03-01
B67-SB96-0702 ODS-S596-04-01
B67—SB96-0706 S ODS-SS96-05-01
B67-SB96-0706-01 . ODS-SS96-06-01
B67-SB96-0708 o ODS-S596-06-01-01
B67-SB96-0502 o ODS-S596-02-06
B67-SB96-0504 ,. ODS-SD96-02-01
B67-SB96-0510 _ ODS-SD96-04-01
B67-SB96-0604 o ODS-SD96-01-01
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ODS-SD9%6-02-01-01
0ODS-SD96-03-01
0ODS-SDY%6-05-01
ODS-SD9%6-06-01

Method Blank

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike
Duplicate
Laboratory Control Sample

Batch 9609051448, ICP Metals

B67-SB96-0504
B67-SB96-0510
B67-SB96-0604
B67-SB96-0606
B67-SB96-0608
B67-SB96-0404
B67-SB96-0406
B67-SB96-0410
B67-SB96-0902
B67-SBY96-0906
B67-SB96-0910
B67-SB96-0806
B67-SB96-0810
B67-SB96-0306
B67-SB96-0308
B67-SB96-0308-01
B67-SB96-0310
B67-SB96-0802

Method Blank

Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike
Duplicate

Laboratory Control Sample
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Batch 9608130925, 1CP
Metals

ODS-SW96-0101
ODS-SW96-01-01-01
Method Blank

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike
Duplicate

Laboratory Contro: Sample

Batch 9608291507, ICP
Metals

B67-GW96-0200
B67-GW96-0100
B67-GW96-0101

Method Blank

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike
Duplicate

Laboratory Control Sample

Batch 9608211248, Arsenic, Lead,

Selenium

B67-SB96-0410
B67-SB96-0902
B67-SB96-0906
B67-SB96-0910
B67-SB96-0806
B67-SB96-0810
B67-SB96-0306
B67-SB96-0308
B67-SB96-0308-01
B67-SB96-0310



B67-SB96-0802
Method Blank 7
Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate

Laboratory Control Sample

Batch 9607301535, Arsenic, Lead
Selenium

B67-SB96-0206
B67-SB96-0206-01
B67-SB96-0208
B67-SB96-0210
B67-SB96-0702
B67-SB96-0706
B67-SB96-0706-01
' B67-SB96-0708
B67-SB96-0502
B67-SB96-0504
B67-SB96-0510
B67-SB96-0604
B67-SB96-0606
B67-SB96-0608
B67-SB96-.0404
B67-SB96-0406
ODS-SD06-02-01-01
Method Blank o
Laboratory Matrix Duplicate
'Matrix Spike/Matrix Spike Duplicate

Laboratory Control Sample

Batch 9607231040, Arsenic, Lead,
Selenium

ODS-SW96-01-01
ODS-SW96-01-01-01
Method Blank
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Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Laboratory Control Sample

Batch 9607251405, Arsenic, Selenium, Lead

B67-SB96-0102

Method Blank

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

»

Batch 9608291440, Arsenic, Lead, Selenium -

B67-GW96-0200
B67-GW96-0100 -

" B67-GW96-0101

Method Blank , .
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Laboratory Matrix Duplicate

Batch 9607251410, Arsenic and
Selenium

ODS-S896-01-01 -
ODS-5596-02-01
ODS-SS96-03-01
ODS-S596-04-01
ODS-8896-05-01
ODS-5896-06-01

- ODS-SS96-06-01-01

B67-SB96-0106
B67-SB96-0110
ODS-SD96-06-01 .



ODS-SD96-01-01

ODS-SD9%6-02-01

ODS-SD96-03-01

ODS-8D96-04-01

ODS-SD96-05-01

Method Blank

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 9608060909A, Mercury

ODS-8W96-01-01
ODS-SW96-01-01-01

Method Blank

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate
Laboratory Contro! Sample

Batch 9608141345B, Mercury

B67-SB96-0308

B67-SB96-0308-01

B67-SB96-0310

B67-SB96-0802

Method Blank

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 96080611028, Mercury

ODS-SS96-01-01
ODS-8896-02-01
ODS-8596-03-01
ODS-S8596-04-01
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0ODS-8896-05-01
ODS-58596-06-01
0ODS-S896-06-01-01
ODS-SD96-01-01
0ODS-SDY6-03-01
0ODS-SD96-04-01
ODS-SD96-05-01

Method Blank

Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike
Duplicate

Laboratory Control Sample

Batch 9608091136A, Mercury

B67-SB96-0206
B67-SB96-0206-01
B67-SB96-0208
B67-SB96-0210
0ODS-SD9%6-06-01
0ODS-SD9%6-02-01
0ODS-SD96-02-01-01
Method Blank

L.aboratory Matrix Duplicate

Matrix Spike/Matrix Spike
Duplicate

Laboratory Control Sample

Batch 9608281234A, Mercury

B67-GW96-0200

B67-GW96-0100

B67-GW96-0101

Method Blank

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate




Laboratory Control Sample

Batch 960827ew2, SVOC

“ODS-SW96-01-01
ODS-SW96-01-01-01
ODS-SD9%96-02-01
ODS-SD9%96-02-01-01
ODS-SD96-05-01
ODS-SD96-06-01
ODS-S596-05-01
ODS-5596-06-01
ODS-SS96-06-01-01
Method Blank
Laboratory Matrix Duplicate -
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Method Blank

Laboratory Duplicate

Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 960724A , Pesticides

ODS-SW96-01-01 -

Method Blank

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate

Batch 082096A, Pesticides

Batch 960903ewl, SVOC

Laboratory Control Sample

Batch 960919ewl, SVOCs

B67-GW96-0200
B67-GW96-0100
B67-GW96-0101
Method Blank

Batch 960822es2, SVOC

ODS-SD96-01-01
ODS-SD96-03-01
ODS-SD96-04-01
ODS-SS96-01-01
ODS-$596-02-01
ODS-SS96-03-01
ODS-SS96-04-01
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ODS-SD96-01-01
ODS-SD96-02-01
ODS-SD96-02-01-01
ODS-SD96-03-01
ODS-SD96-04-01

‘ODS-SD96-05-01

ODS-SD96-06-01
ODS-S596-02-01
ODS-SS96-03-01
ODS-SS96-04-01
ODS-S8596-05-01
ODS-S596-06-01
ODS-SS96-06-01-01
B67-SB96-0206
B67-SB96-0206-01
B67-SB96-0208
B67-SB96-0210
Method Blank

" Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate

Sy



Batch 091596B, Pesticides

B67-SB96-0306
B67-SB96-0308
B67-SB96-0308-01
B67-SB96-0310
B67-SB96-0802

Batch 081296A , Pesticides

B67-SB96-0502
B67-SB96-0504
B67-SB96-0510
B67-SB96-0604
B67-SB96-0606
B67-SB96-0608
B67-SB96-0404
B67-SB96-0406
B67-SB96-0410
B67-SB96-0902
B67-SB96-0906
B67-SB96-0910
B67-SB96-0806
B67-SB96-0810
Instrument/Method Blank
Lab Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate




Batch 080694A , Pesticides

ODS-SS96-01-01

Method Blank

- Laboratory Matrix Duplicate 7
Matrix Spike/Matrix Spike Dupiicate

Batch 080596A Pesticides

B67-SB96-0102

B67-SB96-0106

B67-SB96-0110

B67-SB96-0702

B67-SB96-0706

B67-SB96-0706-01
B67-SB96-07-08

Method Blank

Laboratory Matrix Duplicate - .
Matrix Spike/Matrix Spike Duplicate

Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960825wl, VOA

TB081996 - A
Instrument/Method Blank

- Lab Control Sample

Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960829 wl, VOA

B67-GW 96-0100

B67-GW 96-0200
Instrument/Method Blank

Lab Control Sample

Laboratory Matrix Duplicate.

Matrix Spike/Matrix Spike Duplicate

Batch 960725 wl, VOA

Batch 092096A, Pestic'ide;s' )

B67-GW96-0100

B67-GW96-0200

B67-GW96-0101 ,
Instrument/Method Blank -

Lab Control Sample

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate

ODS-SW96-01-TB
ODS-SW96-01-01
ODS-SW96-01-01-01
Instrument/Method Blank

Lab Control Sample

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate

Batch 960802 vs1, VOA

B67-SB96-0308-01
B67-SB96-0310
B67-SB96-0802
Instrument/Method Blank
Lab Control Sample
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Batch 960731vsl, VOA

B67-SB96-0504
B67-SB96-0510
B67-SB96-0604
B67-SB96-0606
B67-SB96-0608
B67-SB96-0404
B67-SB96-0406



B67-SB96-0410

B67-SB96-0902

B67-SB96-0906

Instrument/Method Blank

Lab Control Sample

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate

Lab Control Samp ¢
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960726vs], VOA

Batch 960724vsl, VOA

0ODS-8596-01-01
ODS-8896-02-01
ODS-8596-03-01
ODS-585896-04-01
ODS-8596-05-01
ODS-SD9%6-01-01
0ODS-SD96-03-01
ODS-SD96-04-01
ODS-SW96-01-01-01
Instrument/Method Blank
Lab Control Sample
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

B67-SB96-0102
B67-SB96-0106
B67-SB96-0110
B67-SB96-0702
B67-SB96-0706
B67-SB96-0706-01
B67-SB96-0708
B67-SB96-0502
B67-SB96-0910
B67-SB96-0806
B67-SB96-0810
B67-SB96-0306
B67-SB96-0308
0ODS-SD96-02-01-01
Instrument/Method Blank
Lab Control Sample
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960725vsl, VOA

0ODS-5596-06-01
0ODS-SS596-06-01-01
ODS-SD96-06-01
ODS-SD96-02-01
ODS-SD96-05-01
B67-SB96-0206
B67-SB96-0206-01
B67-SB96-0208
B67-SB96-0210
Instrument/Method Blank
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Batch 960730-1, Herbicides

B67-SB96-0102
B67-SB96-0106
B67-SB9%6-0110
B67-SB96-0702
B67-SB96-0706
B67-SB96-0706-01
B67-SB96-0708
B67-SB96-0502
B67-SB96-0504



B67-SB96-0510
Instrument/Method Blank..
Lab Control Sample

Matrix Spike/Matrix Spike Duplicate

Batch 960731-1, Herbicides

B67-SB96-0604 - = =~
B67-SB96-0606
B67-SB96-0608
B67-SB96-0404
B67-SB96-0406
B67-SB96-0410
B67-SB96-0902
B67-SB96-0906
B67-SB96-0910
B67-SB96-0806 .
Instrument/Method Blank

Matrix Spike/Matrix Spike Duplicate
~ Lab Control Sample |

Instrument/Method Blank
Lab Control Sample
Matrix Spike/Matrix Spike Duplicate

Batch 960724-1, Herbicides

Batch 960827-1, Herbicides -

B67-GW96-0200

B67-GW96-0100

B67-GW96-0101

Method Blank

Laboratory Control Sample

Matrix Spike/Matrix Spike Duplicate

Batch 960802-2, Herbicides
B67-SB96-0810 '
B67-SB96-0306
B67-SB96-0308

B67-SB96-0308-01
67-SB96-0310

B67-SB96-0802
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B67-SB96-0206
B67-SB96-0206-01
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B67-SB96-0208

B67-SB96-0208
B67-SB%6-0210

55

Instrument/Method Blank

Lab Control Sample

Laboratory Matrix Duplicate

Matrix Spike/Matrix Spike Duplicate




TABLE 5-2 -
OUT OF CONTROL LABORATORY CONTROL SAMPLE ANALYSIS
FORT DES MOINES, FORMER BUILDING 67 AND OLD DUMP SITE, SITE INVESTIGATION

960822es2 | 2-chlorophenol 160 830 ug/kg LOW 300-1000
1,3-dichlorobenzene u 1700 ug/kg LOW 280-2560
1,2-dichlorobenzene _ u 1700 ug/ke LOW © 810-1870
‘2-nitrophenol - | 260 | 830 | ‘ugkg |  LOW | 370-1390
2,4-dimethylphenol | 260 | 830 ugkg |  LOW 350-910
bis (2-chloroethoxy)methane [ 360 1700 ﬁg/kg e LOW ~ 820-2740
2,4-dichlorophenol 360 | 830 ug/kg - LOW | 440-1010
Naphthalene 140 - 1700 ug/kg LOW 590-1990
Hexachlorobutadiene 20 1700 ug/kg LOW 630-1700
Acenaphthene 820 1700 ug/kg LOW 1000-2200
Fluorene - 1030 1700 ug/kg LOW 1190-1810

092096A | Dieldrin - 138 | 100 ug/l HIGH - 52-126

| Endrin 123 | - 100. ug/l HIGH . 56-121
| 960827ew2 | Hexachlorobutadiene I 50 ug/l ~ 'LOW 18.9-51.1
; | 4,6-dinitro-2-methylphenol | 42 | 125 ugl LOW . 663-1250

u = not detected above detection limit
ug/kg = micrograms per kilogram, ppb
ug/l = micrograms per liter, ppb '
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TABLE 5-3 ¢
METHOD BLANK DETECTIONS AND ASSOCIATED SAMPLE RESULTS
FORT DES MOINES, FORMER BUILDING 67 AND OLD DUMP SITE
Sample ID Analyte Sample Method | Units Lab Flag
Result Blank
Result

ODS-8§896-01-01 Methylene chloride 3.7 2.9 ug/kg JB
ODS-S596-02-01 Methylene chloride 5.2 2.9 ug/kg B
ODS-5596-04-01 Methylene chloride 4.0 2.9 ug/kg JB
ODS-SS96-05-01 Methylene chloride 4.0 29 ug/kg B
ODS-SS96-06-01 Methylene chloride 49 3.0 ug/kg B
ODS-SS896-06-01-01 Methylene chloride 5.6 3.0 ug/kg B
B67-SB96-0206 Methylene chloride 3.5 3.0 ug/kg JB
B67-SB96-0208 Methylene chloride 3.4 3.0 ug’kg JB
B67-SB96-0210 Methylene chloride 4.7 3.0 ug/kg JB
B67-SB%6-0310 Methylene chloride 42 5.1 ug/kg JB
B67-SB96-0802 Methylene chloride 4.9 5.1 ug/kg JB
ODS-8896-01-01 bis(2-ethylhexyl)phthalate 330 90 ug/kg B
0ODS-8806-02-01 bis(2-ethylhexyl)phthalate 200 90 ug/kg B
ODS-SS96-03-01 bis(2-ethylhexyl)phthalate 90 90 ug’kg JB
0ODS-8896-04-01 bis(2-ethylhexyl)phthalate 120 90 ug’kg JB
0ODS-SS96-05-01 bis(2-ethylhexyl)phthalate 70 90 ug/kg JB
ODS-S596-06-01 bis(2-ethylhexyl)phthalate 80 90 ug’kg B
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ODS-SS96-06-01-01 bis(2-ethylhexyl)phthalate 80 90 ug/kg JB
ODS-SW96-01-01 bis(2-ethylhexy1)phfhalate 1 1 ug/l JB
TABLE 5-4
NON COMPLIANT SURROGATE RECOVERIES
. FORT DES MOINES, FORMER BUILDING 67 AND OLD DUMP SITE
-Sample ID Method Analyte | % Surrogate Limit
’ e Result :
B67-SB96-0706-01 8150 | : 2,4-D | 189 32.7-135°
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TABLE 5-5
OUT OF CONTROL
MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS
FORT DES MOINES, FORMER BUILDING 67 AND OL.D DUMP SITE
SITE INVESTIGATION

27

Batch 960822es2 1,4-dichlorobenzene 3660/3720 ug/kg u 1160 610 32 28-104 66
1,2,4-trichlorobenzene 3660/3720 ug/kg u 1730 1100 47 30 38-107 44 23
pentachlorophenol 7310/7430 ug/kg u 450 860 6 12 17-109 67 47
Batch 092096A heptachlor 1.0 ug/t 1.52 1.43 152 143 40-131 6 20
Batch 960827ew2 4-nitrophenol 100 ug/1 u 94 86 94 86 10-80 9 50
Batch 080694A 4,4-DDT 94 ug/kg 148 ug/kg 91 56 2 -26 23-134 NC 50
Batch 081296A 4,4-DDT 171/169 ug/kg 75 ug/kg 235 152 93 45 23-134 70 50
dieldrin 171/169 ug/kg 87 ug/kg 235 178 87 54 31-134 47 38
Batch 960724-1 24-D 0.04 mg/kg u 0.044 | 0.028 110 72 35-135 42 40
Batch 960730-1 2,4-D 0.04 mg/kg u 0.028 | 0.015 70 38 35-135 59 40
2,4,5-T 0.04 mg/kg u 0.026 | 0.015 65 38 35-135 52 40
2,4,5-TP 0.04 mg/kg u 0.027 | 0.016 68 40 40-135 52 40
Batch 9608311205 antimony 200 mg/kg u 42 46 21 23 75-125 9.1 20
zinc 200 mg/kg 268 430 416 81 74 75-125 33 20
Batch 9609050918 antimony 100 mg/kg u 39 47 39 47 75-125 18.6 20
Batch 9609051448 antimony 100 mg/kg u 46 47 46 47 75-125 22 20

Bolded numbers are out of control.
NC = not caicuiated

u = not detected above detection iimit
ug/kg = micrograms per kilogram, ppb
ug/l = micrograms per liter, ppb

MS/MSD, Volatiles : Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long term precision and accuracy of the analytical method on various

matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis. These data alone cannot be used to evaluate the prevision and accuracy
of individual samples. However, when exercising professional judgement, this data should be used in conjunction with other available QC information.
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APPENDIX F-1

VALIDATED ANALYTICAL DATA

'FOR OLD DUMP SITE




¢ » T ! "
Fort Des Moine 5 Moines, lowa -
Old Dump Site
1996 Sediment and Surface Water Analytical Data
Volatiles
All Sample IDs begin with “ODS-" Sample Location:| SD96-01-01 | §D96-02-01 | SD96-02-01-01 | SD96-03-01 | SDY6-04-01 | SD9YE-05-01 | SDYE-06-01 | SW6-01-01
Sample Depth (feet): 1 1 1 1 1 R R T ugn
Date Sam;ed: 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-98 16-Jul-96 16-Jul-96 16-Jul-96
ANALYTE UNITS Reporting limit
1. |Chloromethane Hokg 10 u u u u u u 1] <10
2. |Vinyt chloride ygkg 10 u u u u u u u <10
3. [Bromomethane po/kg 10 u u u u u u u <10
4. |Chloroethane po/kg 10 u u u u u u u <2
5. jAcetone po/kg 50 u u 44) u u ] u <50
8. |1,1-Dichioroethene yg/kg 50 u u u u u u u <20
7. |Carbon disulfide oo 5.0 u u u u u u u <20
8. Methylene chioride po/kg 5.0 u 40JB u u u u 40.)8 <2.0
9. |itrans-12-Dichloroethene pg/kg 50 u u u u u u u u
10. |1.1-Dichloroethane Ho/kg 50 u u u u u u u u
11. {cis-1,2-Dichioroethene wokg 5.0 u u u u u u v u
12. |Chioroform vokg 5.0 u u u u u u u u
13. |1,2-Dichloroethane vokg 5.0____ u i u u u u u u u
14. |Viny! acetate ;;glkg 50 u u u u u u u u
15. {2-Butanone wo/kg 50 u u u s u u u u u
16. |1,1.1-Trichloroethane pokg 50 u L R u u u u u u
17. |Carbon tetrachloride o/kg 5.0 u u u u u u u u
18. |Benzene yg/kg 5.0 u u u u u u 7] u
19, {Trichloroethens Ho/kg 5.0 u u u u u u u u
20. |1.2-Dichloropropane pokg 5.0 u 7] u u u u u u
21. |Bromodichioromethane wo/kg 5.0 u u u u u u u u
22, |cis-1,3-Dichloropropene 1okg 5.0 u u u u u u u u
23, |trans-1,3-Dichiorpropene pakg 50 u u u u u u u u
24. {1.1.2-Trichloroethane yakg 5.0 u u u u u u u u
25, |Dibromochloromethane io/kg 5.0 u u u u u u u u
26. [Bromoform pvakg 5.0 u u u u u u u u
21._ 2-Hexanone pekg 25 . u v u u u u u u
28. |Toluene _l;(_:lﬂ(g 5.0 e e e u LI . __ut
29. [4-Methyi-2-pentanone pg;(g 25 T u u u u u T u u u
30. |Tetrachloroethene pokg 5.0 u u u u u u u u
31. |Chlorobenzene pakg 5.0 u u u u u u u u
32. |Ethyibenzene po/kg 5.0 u u u u u u u u
33. |Xylenes (total) vakg 50 ] u u u u u u u
35. {Styrene pg/kg 50 u u u u u u u u
36. |1,1.2.2-Tetrachloroethane polkg 5.0 u u u u [’} u u u
u:_undetected below the value given in the *Reporting Limit" column
__._|J:_estimated concentration —
B e e e T e e e e
__|No sediment vatues torvetattes| T\ |77 Ty T ] R A B
!




Fort Des Moines, Des Moines, lowa

1. 1

Old Dump Site

1996 Sediment and Surface Water Analytical Data

Semivolatile Organics

All Sample 1Ds begin with “0DS-" Sample Location:| SD96-01-01 |SD96-02-0 |SD96-02-01-01| SD96-03-01| SD96-04-01|SD96-05-01|SDIB-06-01] SW96-01-01} SWI6-01-01-01
Sample Depth (feet): 1 1 1 1 1 1 1 ug/t ug/l
Date Sampled:| 16-Jul-96 | 16-Jul-96 16-Jul-96 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 16-Jul-96
Reporting
ANALYTE UNITS limit
1. Phenol Ha/kg 510 u u u u u u u <5 <5
2. |Bis(2-chloroethyl)ether pg/kg 510 u u u u u u u <5 <5
3. |2-Chlorophenol pg/kg 510 u u - u u u u u <5 <5
4. 1,3-Dichlorobenzene pa/kg - 510 RU u u RU RU u u <5 <5
5. 1,4-Dichlorobenzene pgkg | 510 RU u u RU RU u u <5 <5 |
6. ' |Benzyl Alcohol " ug/kg ‘5100 Cou “u Ty 1 ue L u- u - <50 <50
7. {1,2-Dichlorobenzene pa/kg 510 - RU - u u ! RU ' RU u u <5. <5
8. .|2-Methylphenol" pa/kg 510 T U iy oy u u u u <5 <5
9. ' 2,2'-Oxybis(1-chloropropane)| pag/kg '510 ‘ u S u u u u u u <5 . <5
10.- [4-Methylphenol pa/kg 510 110J u u - u u- u . u <5 <5
11, N-Nitroso-di-n-propylamine Ha/kg 510 u u u u u u u <5 <5
12, [Hexachloroethane pg’kg 510 u u u u u u u <5 <5
13. |Nitrobenzene Hg/kg " 510 u u u u u u u <5 <5
14. |isophorone Hg/kg 510 u u u u u u u <5 <5
15, |2-Nitrophenol Ha/kg 1020 u u u u u u u <10 <10
16. |2.4-Dimethylphenol uglkg 1020 u u “u u u u u <10 <10
17. |Benzoic Acid pg/kg 5100 u u u u u u u <50 <50
18. |Bis (2-chloroethoxy)methane | pg/kg 510 u u . u u u u u <5 <5
19. 12,4-Dichlorophenol pa/kg 510 u u u u u u U <5 <5
20. i1,2,4-Trichlorobenzene va/kg 510 RU u u | 2%R_ | RU { u | u_ <5 <5
21, |Naphthalene " pglkg 510 70 J- u u__ 40 J- RU u | 90y <5 <5
22" |4-Chloroaniline ya/kg 1020 u u B u u u u u <10 <10
23. |Hexachlorobutadiene- pg/kg . 510 " RU u u RU RU u u <5 <5
24, |4-Chloro-3-methylphenol ra/kg 1020 , - u u u . 60J 80J u 180 J <10 <10 .
25. |2-Methyinaphthalene pg/kg 510 120 J u . u u u u u <5 <5 -
26. Hexachlorocyclopentadiene pa/kg " 2040 Cou u u 110 J u u u <20 <20
127, 12,4,6-Trichlorophenol Hg/kg 510 u u u 170 J u u . u <5 <5
28. |2,4,5-Trichlorophenol pa/kg 510 u u u- u u u u <5 <5
29. |2-Chloronaphthalene pa’kg 510 u u u u u u u <5 - <5
30. |2-Nitroaniline Hg/kg 5100 u u u u u u u <50 <50
31. [Dimethy! phthalate Halkg 510 u u u u u u u <5 <5
32. {Acenaphthylene ug/kg 510 u u u 80J u u u <5 <5
33. |2,6-Dinitrotoluene Ha/kg 5100 u u u u u .u u <5 <5
34. |3-Nitroaniline Hg/kg 510 U u u u u u u <50 <50
35. |Acenaphthene vg/kg 5100 u u u u u u u <5 <5
u:_undetected below the valqg given in the “reporting limit* column | 7 3 o ) o ) N
J: estimated concentration " |J-: biased low 1 o L - R i
B: presentin blank __ |R: | Data Rejected during data validation - I
D: derived from 1:4 dilutior®of extract. ™ | EX ’




-
Taw.a1
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Sediment and Surface Water Analytical Data
Semivolatile Organics
All Sample IDs begin with "ODS-" Sample Location:| SD96-01-01| SD96-02-01; SD96-02-01-01| SD96-03-01| SD96-04-01| SDY6-05-01 | SD96-06-01| SW96-01-01 | SWI6-01-01-01
T T7!'Sample Depth (feety:| 1 N R e T e e
Date Sampled:; 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 | 16-Jul-98 16-Jul-96 16-Jul-96 16-Jul-96
Reporting
ANALYTE UNITS limit
36.12,4-Dinitrophenol pg/kg 5100 u u u u u u u <50 <50
'37|4-Nitrophenol pg/kg 510 u u u u u u u <50 <50
38.|Dibenzofuran wa/kg 510 u u u u u u u <5 <5
39.2,4-Dinitrotoluene Ha/kg 510 u u u u u u u <5 <5
40.|Diethyl phthalate pa/kg 510 u u u u u u u <5 <5
! (41.]4-Chloropheny! pheny! ether Hg/kg 510 u u u ~ u u u u <5 <5
42 |Fluorene po/kg 510 u u u u u u u <5 <5
43.|4-Nitroaniline va/kg 5100 u u u u u u u <50 <50
4414 ,6-Dinitro-2-methylphenol pra/kg 5100 u u u u u u u <50 <50
. 145. N-Nitrosodiphenylamine pa/kg 510 u u u u u u u <5 <5
46.!4-Bromopheny! phenyl ether va/kg 510 u u u u u u u <5 <5
47.|Hexachlorobenzene Ha/kg 510 u u u u u u u <5 <5
48.|Pentachlorophenol po/kg 5100 RU u u RU RU u u <50 <50
49, {Phenanthrene pg/kg 510 u u u u u u u <5 <5
50.|Anthracene Hg/kg 510 u u u u u u u <5 <5
51.iDi-n-butylphthalate palkg 510 u u u u u u U <5 <5
52.|Fluoranthene Hg/kg 510 u u u u u u u <5 <5
53.|Pyrene pa/kg 510 u u u u u u u <5 <5
54.|Butyl benzyl phthalate ra’kg 510 u u u u u u u <5 <5
* 155.]3,3"-Dichlorobenzidine pa/kg 2040 u u u u u u u <20 <20
56.|Benzo(a)anthracene pa/kg 510 u u u u u u u <5 <5
57.|Chrysene va/kg 510 u u u u u u u <5 <5
58.|Bis(2-ethylhexyl)phthalate ng/kg 510 u u u u u u u 1JB 1JB
© 159.Di-n-octyl phthalate Ha’kg 510 u u u u u u u <5 <5
i |60.|Benzo(b)fluoranthene va/kg 510 u u u u u u u <5 <5
61.|Benzo(k)fluoranthene pa/kg 510 u u u u u u u <5 <5
62.|Benzo(a)pyrene pa/kg 510 u u u u u u u <5 <5
63.|Indeno(1,2,3-cd)pyrene ng/kg 510 u u u u u u u <5 <5
64.|Dibenz(a,h)anthracene __Hakg 510 u u __u _u __u u ___u <5 <5
85.|Benzo(g.h)perylene | yglkg 510 | u v | u u u u u <5 <5
u: undetected below the value given in the "Reporting fimit" column | | | S | 7
Jestimated concentration | | || | S e | |
B: present in blank | l | 1 ] [ |




Table 1
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Sediment and Surface Water Analytical Data

Metals

All Sample 1Ds Sample Location:| SD96-01-01{ SD96-02-01| SD96-02-01-01| SD96-03-01| SD96-04-01| SD96-05-01} SD96-06-01| SWI6-01-01 | SW36-01-01-01
.{begin with "ODS-" Sample Depth (feet): 1 1 1 o1 1 1 1 (ug/l) (ug/)
: Date Sampled:| 16-Jul-96 | 16-Jul-96 16-Jul-96 16-Jul-98 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 16-Jul-86
S ‘Reporting i b : ‘ ‘ -

. |ANALYTE UNITS limit . . . o . I
1. |Antimony mg/kg 0.4 u u. iU u u. u u . <50 <50
2. |Beryllium ma/kg 0.1 1.9 0.7 0.7 0.9 0.8 0.4 1.5 <2 . <2
3. |Cadmium mg/kg 0.1 1.8 0.7 0.7 0.5 1.9 0.1 1.8 <4 C <4

- 14. |Chromium mg/kg 0.2 31.8 18.4 18.4 18.5 15.7 13 221 <5 - <5

5. {Copper ma/kg 0.6 51.5 31 42.5 26 46.2 21.9 143 <5 <5
6. |Lead ma/kg 1 - 216 88 128 142 488 33 409 <2 <2
7. |Nickel mg/kg 0.1 31 241 28.9 246 29.2 14.7 36.5 <10 <10
8. |Silver mg/kg . 0.2 ‘u u u u u u u <5 <5
9. |Thallium ma/kg 0.6 24 u u u u 0.6 u <100 <100
10.{Zinc mag/kg 0.1 371 189 196 268 241 203 571 <4 <4
11.]|Arsenic mg/kg 0.5 23 5.3 6 9.1 6.5 6.3 7 3 3
12.)Selenium mg/kg | 1 u 0.7 u u u u <2 <2
13.{Mercury mg/kg 0.04 0.13 0.05 - © 0.15 0.39 0.05 0.06 0.12 <2 <2
u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank |

s




Fort Des Moines, Des Moines, lowa

Tawe 1

Old Dump Site

1996 Sediment and Surface Water Analytical Data

Pesticides

/Al Sample 10 begin wih"ODS* | ___Sample Location:| SD96-01-01| SD86-02-01/ SD96-02-01-01, SDF6-03-01] SDI6-04-01] SDI6-05-01| SDIB-06-01] SWIE-01-011 SWB6-01-01-01
| Sample Depth (feet): 1 1 1 1 1 1 1 [ ugh | ugh
] Date Sampled:| 16-Jul-96 ;| 16-Jul-96 16-Jul-86 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 |  16-Jul-96

{ [ Reporting g 1

|ANALYTE UNITS limit , | a
1. |Aldrin pa/kg 5 u u u [ <100 u u u . <005 <0.05
2. |Alpha BHC pg/kg 5 u | u | u {810 u u u <0.05 <0.05
3. |Beta BHC pg/kg 10 u | u u | o980 u u u <0.1 <0.1
4. |Delta BHC pg/kg 5 u__ | u u {250 1w | u u <0.05 | <0.05
5. |Lindane __parkg 5 U u_ u | 420 u u | u <0.05 <0.05
6. |Chlordane pg/kg 5 | u u | u 22000 u u '; u <0.05 <0.05
7. 14,4-DDD pa/kg 10 l u l u i u 15000 51 | u 70 <0.1 <0.1
8. {4,4-DDE Ha/kg 10 i 116 u_ u | 7400 78 u 5 54 <01 <0.1
9. 14.4-DDT T ugkg 10 | 29 " w7 w | spoop | 36 T 45 | <01 | <0.1
10. | Dieldrin pg/kg 10 38 u u | 2500 u Tu [ Tu T T<pa <01
11.|Alpha Endosulfan  pglkg 5 v u u 1«00 ) u u | <005 <0.05
12.|Beta Endosulfan _ pgkg 10 Cu | u ‘ u_ <200 | T T u | <01 <01
13.|Endosulfan Sulfate pafkg 10 u i u u | <200 u u u I <01 <01
14.Endrin T\ pgkg | 10 | u j o u o0 T u | T u T T <0 | <01
15.Endrin Aldehyde ug/kg 10 u i u g u <200 u u u <0.1 <0.1
16.{Heptachlor ug/kg 5 u | u | u <100 | u u u | <0.05 <0.05
17.Heptachlor Epoxide ug/kg 5 u ; u u . <100 | u u u | <005 | <005
18.|Methoxychlor ug/kg 20 u ‘ u u <400 u u u <0.2 <0.2
19.|Toxaphene pg/kg 75 u u u <1500 u u u <0.75 <0.75
u: undetected below the value given in the "Reporting limit" column
J: estimated concentration !
B: presentin blank ]




1.

Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Surface Soil Analytical Data

Volatile Organics

All Sample IDs begin with "ODS-" Sample Location:| SS96-01-01{5S596-02-0 | $596-03-01 | SS96-04-01{5S596-05-01| $SS96-01-01{ S596-01-01
: Sample Depth (feet): 1! 1 1' 1! 1 1 1
Date Sampled:| 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-86 | 16-Jul-96
Reporting
ANALYTE UNITS limit
1. |Acetone pg/kg 50 u oy u u u u - u
2. |Benzene Ha/kg 5 u u u u u u u
3. |Bromodichloromethane pa/kg 5 u u u u u u u
4. {Bromoform Hg/kg 5 u u u u u u u
5. |Bromomethane palkg 10 u u Ty u u u u
6. |2-Butanone Ha/kg 50.0 u u u .y u u u
7. |Carbon disulfide yg/kg 50 u u u u u u u
8. |Carbon tetrachloride "po/kg . 5.0 Cu u, u u- ‘u u ‘u
9. {Chlorobenzene o pg/kg 5.0 u u u- u u; u - U
10.{Chloroethane ' pa’kg 10.0 u u u u u u u
11.|Chloroform pa/kg 5.0 u u u u u u u
12.|Chloromethane pa/kg 10.0 u u u u u u u
13.{Dibromochloromethane Hg/kg 5.0 u u u u u u u
14.[1,1-Dichloroethane Hg/kg 5 u u u u u u u
15.[1,2-Dichloroethane yg/kg 5 u u u u u u u
16.]1,1-Dichloroethene ua/kg 5.0 u u u u u u u
17.|cis-1,2-Dichloroethene pa’kg 5.0 u u u u u u u
18.{trans-1,2-Dichloroethene Ha/kg 5.0 u u u u u u u
_[19.[1.2-Dichloropropane ug/kg 5.0 u u u u u u u
120.|cis-1,3-Dichloropropene vg/kg 5.0 u u u u u u u
21.|trans-1,3-Dichlorpropene ua/kg 5.0 u ‘u. u u u u u
22.iEthylbenzene 1Hg/kg 5.0 u u u Sy u u u
23.[2-Hexanone pg/kg 25.0 u u u u u u u
24.Methylene chloride pa/kg 5.0 3.7JB 528B u 4.0J8 4.0J8 4.9JB - 568
25.]4-Methyl-2-pentanone - pg/kg 25.0 u u u u u u u
26.|Styrene . . Hg/kg . 5.0 u’ u, u u u U u
27.]1,1,2,2-Tetrachloroethane pa/kg 5 u u u U u u u
.128.Tetrachloroethene Ha/kg 5.0 u u u u u u u
29.11,1,1-Trichloroethane . valkg 5 u u u u u. U u
30.]1,1,2-Trichloroethane pa/kg 5.0 u u u u u u u
31.|Trichloroethene pa/kg 5.0 u ‘u u u u u u
32.|Toluene Ha/kg 5.0 u u u u u u u
33.|Vinyl acetate yg/kg 50.0 u U u u u u u
34.{Viny! chloride va/kg 10.0 u u u u u u - u
35.1Xylenes (total) va’kg 5.0 u u u u u u u
u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
Bold: value for 1,3-dichloropropene
3 Lz A,J-. -




L N
Ta [ - 1 i
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Surface Soll
Analytical Data
Semivolatile Organics
All Sample IDs begin with "ODS-" [Sample Location:|  S896-01-01 | §S96-02-01 | SS96-03-01 S596-04-01 SS96-05-01 |  SS96-06-01 $596-06-01-01_
Sample Depth (feet): 1 1 1 1 1 1 1
Date Sampled: 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96
ANALYTE UNITS Reporting limit
1. {Phenol pg/kg 190 u <180 u u u 30J u
2. |Bis(2-chioroethyl)ether Ha/kg 190 u <180 u u u u u
3. }2-Chiorophenol vglkg 180 u u u u u u u
4. {1,3-Dichlorobenzene pa/kg 190 RU RU RU RU u u u
5. |1,4-Dichlorobenzene vg/kg 190 RU RU RU RU u u u
6. {Benzyl Alcohol pa/kg 1900 u u o u u u u u
“17.  {1.2-Dichlorobenzene pa/kg 190 u u u u u u u
8. |2-Methylpheno! pa/kg 190 u u u u u u u
9. ]2,2-Oxybis(1-chloropropane) va/kg 190 u u u u u u u
10. |{4-Methyliphenol va/kg 190 u u u u u u u
11. {N-Nitroso-di-n-propylamine po/kg 190 u 1] u u u u u
12. |Hexachloroethane pa’kg 190 u u u u u u u
13. |Nitrobenzene yg’kg 190 u u u u u u u
14. |isophorone Hg’kg 190 u u u u u u u
15. {2-Nitrophenol pg/kg 360 u u u u u u u
16. {2,4-Dimethylphenol pg/kg 360 u u u u u u u
17. [Benzoic Acid Ha/kg 1900 u u u u u u u
18. |[Bis (2-chloroethoxy)methane Ha/kg 190 u u u u u u u
19. |2,4-Dichiorophenol ya/kg 190 u u u u u u u
20. |1,2,4-Trichlorcbenzene pg/kg 190 u u u u u u u
21. {Naphthalene Hg/kg 190 80J- 90J- RU 30J- u 90J 130J
22. 14-Chloroaniline Hg/kg 360 u u u u u u u
23. |Hexachlorobutadiene 1g/kg 190 RU RU RU RU u u u
24. |4-Chloro-3-methylphenol Ha/kg 360 u u u u u u u
25, [2-Methylnaphthalene pg/kg 190 160J 160J u 40J u 350 620
26. iHexachlorocvclopentadiene na/kg 720 U u " 1 " u u
27. |2.4.6-Trichlorophenol ug/kg 190 u u u u u u u
28. {2,4,5-Trichlorophenol Ha/kg 190 u u u u u u u
29. |2-Chloronaphthalene va/kg 190 u u u u u u u
30. |2-Nitroaniline pa/kg 1900 u T T Tu u u u u B
31. |Dimethyl phthalate parkg 190 u u u u u u u
32_ |Acenaphthylene " ug/kg 190 400 200 u u u 60J 500
33. |2,6-Dinitrotoluene " pgikg 190 T Ty u Tu u u
34. |3-Nitroaniline vg/kg 1900 u u u u u u u
35. |Acenaphthene pa/kg 180 30JR v u u u 304 o

u:_undetected below the value given in the “reporting limit" column

J: estimated concentration
B: present in blank

.,._.____:[J-_:"Bié’é,éa low|

R: data rejected during data validation




Ta.

21

Fort Des Moines, Des Moines, lowa

Old Dump Site

- 1996 Surface Soil
Analytical Data

Semivolatile Organics

All Sample IDs begin with "ODS-" |Sample Location:| SS96-01-01 | S596-02-01 [ S596-03-01| SS96-04-01 | $596-05-01 | SS96-06-01 | SS96-06-01-01
' Sample Depth (feet): 1! 1' 1 1 1’ 1 1’
Date Sampled:| 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 | 16-Jul-96 16-Jul-96
ANALYTE UNITS Reporting {imit
36. |2,4-Dinitrophenol vgrkg 1900 u u u u u . u u
37. |4-Nitrophenol pa/kg 1900 u u u u u u u
38. |Dibenzofuran ug/kg 190 70J 70J - u u u 80J' 90J
39. |2,4-Dinitrotoluene - . “ug/kg. 190 u “u . u u u u - U
{40. |Diethyl phthalate palkg 190 u ‘u T "u U u u
- 141. |4-Chlorophenyl phenyl ether ug/kg 190 u u u u u - u u
42, |Fluorene ‘ s ug/kg 190 504~ u u u u u 40J
43. |4-Nitroaniline na/kg 190 u u u u u u u
44, |4,6-Dinitro-2-methylphenol pg/kg - 1900 u u u u u u u
45, |N-Nitrosodiphenylamine ug/kg 1900 u u u u u u u
46. |4-Bromophenyl phenyl ether 1Lg/kg 190 u u u u u u u
47. |Hexachlorobenzene " yg/kg 190 u u u u u u u
48. |Pentachlorophenol ug/kg 1900 RU RU RU RU u u u
|49. |Phenanthrene pa/kg 190 950 480 50J -40J 40J 540 700
50. |[Anthracene - pg/kg 190 160J 70J u u u 110J 1504
51. |Di-n-butylphthalate pg/kg 190 u 30J u u u- 60J 80J
52. |Fluoranthene ug/kg 190 1110 480 80J 40J 50J 640 730
53. |Pyrene ug/kg 190 - 1150 660 80J 50J 60J 670 760
54. |Butyl benzyl phthalate pa/kg 190 u u u LU u u ]
55. |3,3-Dichlorobenzidine pa/kg 760 u - Tu u S u u u u
56. |Benzo(a)anthracene ‘nglkg 10 .| 780 | 370 40J v 30d _30J 510 540
57. |Chrysene Hg'kg © 190 730 410 60J 40J 40J 520 530
58. |Bis(2-ethylhexyl)phthalate vg/kg 190 330B 2008 90BJ '+ 1208J 70BJ 80BJ 80BJ
59, |Di-n-octyl phthalate ua/kg 190 u u u u u u u
60. |Benzo(b)fluoranthene ua/kg 190 670 320 50J 40J 30J 480 500
61. |Benzo(k)fluoranthene pg/kg 190 480 270 40J 30J 30J 350 350
62. |Benzo(a)pyrene Ha/kg 190 580 270 30J - 304 30J 380 400
63. |Indeno(1,2,3-cd)pyrene ua’kg 190 430 170J u u u 250 260
64. |Dibenz(a,h)anthracene va’kg 190 80J 50J u u u 60J 70J
-[65. |Benzo(ghijperylene | wekg | 190 | 400 180 u u_ j_.u |20 | 240
u: undetected below the value given in the "Reporting limit" column B 1 I
J: estimated concentration J-: biased low )
B: present in blank « il - B
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* Te { * ~
Fort Des Moines, Des Moines, lowa
Old Dump Site
1996 Surface Soil Analytical Data
Pesticides

All Sample IDs begin with "ODS_—_"" _____Sample Location:|  $896-01-01 | S896-02-01 | S896-03-01 | S§596-D4-01 1'77 §596-05-01 ’, ~ 5596-06-01 7‘ _ 5§586-06-01-01

e Sample Depth (feet): 1 1 1 1 1 1 1
Date Sampled: 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96 16-Jul-96
Reporting

ANALYTE UNITS limit i
1. |Aldrin valkg l 5 u u u u u ! u u
2. |Alpha BHC ug'kg 5 u u u u u u u
3. |BetaBHC ua’kg 10 u u u u u u u
4. |Delta BHC re'kg 5 u u u u u u u
5. {Lindane pa/kg ] u u u u u u u
6. |Chlordane po/kg 5 u U u u u u u
7. .|4,4-DDD pg/kg 10 26 u u 11 u 44 52
8. 144-DDE pglkg 10 94 15 19 30 15 150 150
9. 14,4-DDT pg/kg 10 94 R 39 20 37 12 130 130
10. |Dieldrin pg/kg 10 u u u u u u u
11. |Alpha Endosuifan wakg 5 u u u u u u u
12. |Beta Endosulfan pg/kg 10 u u u u u u u
13. |Endosulfan Sulfate pa’kg 10 u u u u u % u u
14. |Endrin ro/kg 10 u u u u u u u
15. |Endrin Aldehyde pg/kg 10 u u u u u u u
16. |Heptachlor ua/kg 5 u u , u u u ! u u
17. iHeptachlor Epoxide ua/ka 5 ! u u | u u ! u § u u
18. |Methoxychlor pa/kg 20 | u u u u | u u u
19. |Toxaphene pg/kg 75 u u u u | u i u
u:_undetected below the value given in the "Reporting limit" column ! i
J: estimated concentration R: Data Rejected during data validation T,
B: presentin blank 2 i




Fort Des Moines, Des Moines, lowa

1996 Surface Soil Analytical Data

Ta. .+ 1

Old Dump Site

Metals
All Sample IDs begin with "ODS-" Sample Location:| $596-01-01| SS96-02-01| $596-03-01 | SS96-04-01| SS96-05-01| SS96-06-01SS96-06-01-01
Sample Depth (feet): 1" 1" 1 1" 1 7' 1
Date Sampled:| 16-Jul-96 | 16-Jul-96 16-Jul-96 16-Jul-96 | 16-Jul-96 | 16-Jul-96 16-Jul-96
Reporting :
ANALYTE UNITS limit
1. |Antimony mg/kg - 0.4 u 1.4 J- u u u 0.5 u
2. |Arsenic mg/kg. - 0.5 8.2 10 5.9 71 6.9 9.5 8.5
3. |Beryllium mg/kg 0.1 2.2 0.7 0.7 - 0.06- 06 2.6 22
4. |Cadmium - mg/kg " 0.1 21 0.8 Cu - 0.01 0.2 22 23
15. |Chromium mg/kg 0.2 © 223 19 18.5 17.2 15.7 27.5 19.4
6. {Copper mg/kg 0.6 47.9 36.4 17.4 16.8 16.7 73.7 74.8
7. |Lead mg/kg 1 127 2580 38 71 24 548 121
8. |Mercury mg/kg 0.04 0.16 0.17 0.4 0.05 0.05 0.26 0.27
9. |Nickel mg/kg 0.1 344 18.9 22.8 19.1 20.3 58.8 48.9
10.|Selenium mg/kg 1 u u . u u u u u
11.|Silver mg/kg 0.2 u u u u u u u
12.|{Thallium mg/kg 0.6 1.3 1.5 u u u 0.9 u
13.|Zinc mg/kg 0.1 484 - 206 114 91.2 88.9 394 490
u: undetected below the value given in the "Reporting limit" column )
|J: .estimated concentration - J-: biased low ‘ )
B: presentin blank

»



APPENDIX F-2

VALIDATED ANALYTICAL DATA

FOR BUILDING 67



Analytical Data, Volatile Organics

T. 1

Fort Des Moines, Des Moines, lowa
Former Building 67

1996 Soil Boring

All Sample IDs begin with "B67-" Sample Location:| SB96-0102| SB96-0106| SB96-0110 |SB96-0206] SB96-0206-01| SB96-0208 | SB96-0210 | SBI6-0306
Sample Depth (feet): 2 6 10° 6 6' 8 10’ 6'
Date Sampled:] 22-Jul-96 | 22-Jul-96 | 22-Jul-96 | 18-Jul-96 18-Jul-96 18-Jul-96 | 18-Jul-96 | 24-Jul-86
. Reporting
) ANALYTE UNITS limit
1. |Chloromethane ug/kg 10 u u u u u u u u
2. |Vinyl chloride Ha/kg 10 u u u u u u u u
3. |Bromomethane ra/kg 10 1] u u u u u u u
4. |Chloroethane yag/kg 10 u u u u u u u u
5. |Acetone Ha/kg 50 u u u o u u u u u
6. {1,1-Dichloroethene- Ha/kg 5.0 u u u u u u u u
7. |Carbon disulfide: Ha/kg 5.0 u u u u u u u u
8. |Methylene chioride . "~ pglkg 5.0 T u u 3.5J8 u 3.4J8 4.7JB 27
< 19. |trans-1,2-Dichloroethene . Hg/kg 5.0 u u u u o u, u u u
10.]1,1-Dichloroethane pg/kg 5.0 LU u u u u u u U
11.|cis-1,2-Dichloroethene wokg | 50 |7 T T Tu T TTu T u’ u u u u
12.|Chloroform - pafkg 5.0 u. u u u u u u u
13.]1,2-Dichloroethane Hg/kg 5.0 u u’ u u u u u u
14.|Viny! acetate " pa/kg 50 u u u u u u’ u . u
15.|2-Butanone ug/kg 50 u u u u u . u u u
16.]1,1,1-Trichloroethane pa/kg 5.0 u u u u u u u u
17.|Carbon tetrachloride pa/kg 5.0 u u u u u u u u
18.|Benzene Hag/kg 5.0 u u u u u u u u
19.|Trichloroethene Ha/kg 5.0 u u u u u u u u
20.11,2-Dichloropropane pg/kg 5.0 u u u u u u u u
21.|Bromodichloromethane ug/kg 5.0 u u u u u u u u
22.|cis-1,3-Dichloropropene Ha/kg 5.0 u u u u u - u u u
23.|trans-1,3-Dichlorpropene Ha/kg 5.0 u u u u u u u u
24.11,1,2-Trichloroethane Kg/kg 5.0 u u u u u u u u
25.|Dibromochioromethane pg/kg 5.0 u u -y u u - u u u
26.|Bromoform - ug/kg 5.0 u u u u u u u u
27.|2-Hexanone © pglkg - 25 u ] u u u u’ u u
28.{Toluene pa/kg 5.0 u u Su u u u u u
29.14-Methyl-2-pentanone Ha/kg 25 U u u u u u u u
30.|Tetrachloroethene Hg/kg 5.0 u u u u u u u u
31.|Chlorobenzene pa/kg 5.0 u u u u u u u u
32.[Ethylbenzene Hg/kg 5.0 u u u u u u u u
33.|Xylenes (total) yg/kg 5.0 u u u u u u u u
34.|Styrene Ha/kg 5.0 u u u u u u u u
35.11,1,2,2-Tetrachloroethane Hg/kg 5.0 u u u u u u u u
u: undetected below the value given in the "Reporting Limit" column
___|J:_estimated concentration: | | I . S IR .
. |B:presentinblank | B '
__|Bold: value for 1,3-dichloropropene
re ¥ o ‘ e *,




L > <
3. 1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soi! Boring
Analytical Data, Volatile Organics
All Sample IDs begin with "B67-" Sample Location:| SB96-0102 | SB96-0106] SB96-0110 |SB96-0206| SB96-0206-01| SB96-0208 | SB96-0210| SB96-0306
Sample Depth (feet): 2 6' 10' 6' ' ) 10’ 6
Date Sampled:| 22-Jul-96 | 22-Jul-96 | 22-Jul-86 | 18-Jul-96 18-Jul-96 18-Jul-96 | 18-Jul-96 | 24-Jul-96
F-leporting
ANALYTE UNITS limit
1. {Chloromethane wa/kg 10 u u u u u u u u
2. {Viny! chloride 1g/kg 10 u u u u u u u u
3. |Bromomethane ug/kg 10 u u u u u u u u
4. |Chloroethane Hg/kg 10 u u u u u u u u
5. |Acetone yg/kg 50 u u u u u u u u
6. |1,1-Dichloroethene ug’kg 5.0 u U u u u u u u
7. |Carbon disulfide ya/kg 5.0 u u u u u u u u
8. jMethylene chloride po/kg 5.0 u u u 3.5JB u 3.4JB 4.7J8B 27
9. |trans-1,2-Dichloroethene pg/kg 5.0 u u u u U u u u
10.{1,1-Dichloroethane Hg/kg 5.0 u u u u u u u u
11.|cis-1,2-Dichloroethene pa/kg 5.0 u u u u u u u u
12.|Chloroform pa/kg 5.0 u u u u u u u u
13.11,2-Dichloroethane pg/kg 5.0 u u u u u u u u
14.{Vinyl acetate Ho/kg 50 u u u u u u u u
15.|2-Butanone ug/kg 50 u u u u u u u u
16.(1,1,1-Trichloroethane vg/kg 5.0 u u u u u u u u
17.{Carbon tetrachloride ug/kg 5.0 u u u u u u u u
18.{Benzene Ha/kg 5.0 u u u u u u u u
19.|Trichloroethene pa’kg 5.0 u u u u u u u u
20.{1,2-Dichloropropane vg/kg 5.0 u u u u u u u u
21.{Bromodichloromethane ug/kg 5.0 u u u u u u u u
22.{cis-1,3-Dichloropropene Ha/kg 5.0 u u u u u u u u
23.|trans-1,3-Dichlorpropene pa/kg 5.0 u u u u u u u u
24.)1,1,2-Trichloroethane Ha/kg 5.0 L I R u u u u u
25.[Dibromochloromethane 1g/kg 5.0 u u u u u u u u
26.|Bromoform ug’kg 5.0 u R u u u u u
27.12-Hexanone “ugkg | 25 u u u _u u u u u
28.|Toluene pa/kg 5.0 u u u u u u u u
29. [4-Methyi-2-pentanone vg/kg 25 u u u u u u u u
30.[Tetrachloroethene pglkg 5.0 u u u u u u u u
31.|Chlorobenzene po/kg 5.0 u u u u u u u u
32, |Ethylbenzene Ho/kg 5.0 u u u u u U u u
33.|Xylenes (total) ug/kg 5.0 u u | u u u u u u
34.|Styrene ug/kg 5.0 u u u u u u u u
35.i1,1,2,2-Tetrachloroethane Hg/kg 5.0 u u u u u u u u
__|u:_undetected below the value given in the "Reporting Limit" column . A
J:werstin]avt_e_dvc_o—_rmgn B e e T o o o
__|Brpresentinblank | | "0 T R AR R S R S
_|Bold: value for 1,3-dichloropropene T R T T ] - _,_}P_, o
l l )
T | | i !




Ta..

-1

Fort Des Molnes, Des Moines, lowa
Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

All Sample IDs begin with "B67-" Sample Location:| SB96-0308 | SB96-0308-01| SB96-0310 [ SB96-0404 | SB96-0406 | SB96-0410 | SBIE6-0502 | SBI6-0504 |SBI6-0510
Sample Depth (feet): 8 8' 10° 4 6 10’ 2 4 10’
Date Sampled:| 24-Jul-96 24-Jul-96 24-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96
F-Reporting :
ANALYTE UNITS limit .
1. |Chloromethane ug/kg 10 u u u’ u u u u u u
2. |Vinyl chloride Ha/kg 10 u u u u u u u u u
3. |Bromomethane ‘ug/kg 10 u u u u - u u u u u
4. |Chloroethane Ha/ka 10 u u u u u u u u u
5. |Acetone ua/kg 50 u u u u u u u u u
6. |1,1-Dichloroethene pa/kg 5.0 u u u u u u u u u
7. |Carbon disulfide Ha/kg 5.0 u u -u u u u u u u
8. |Methylene chloride Ha/kg 50 23 u 4.2)B u u . 7.8 u. u
9. |trans-1,2-Dichloroethene . pa’kg 5.0 u -u Cou. u” u u u u Iy
10.11,1-Dichloroethane pakg | + 5.0 u i u u- u u u u u u
11.|cis-1,2-Dichloroethene pa/kg 50 . u u u u u u u u u
12.|{Chloroform wg/kg |. 5.0 u u u u u u u u. u
13.]1,2-Dichloroethane ug/kg . 5.0 u u u u ‘u u ‘u u u
14.{Vinyl acetate ug/kg | 50 u u u u u u u S u
15.|2-Butanone uag/kg 50 u u u u u u u u u
16./1,1,1-Trichloroethane Ha/kg -~ 5.0 u u u u u u u u u
17.1Carbon tetrachloride ‘va/kg 5.0 u u u u u u u u u
18.{Benzene ug/kg 5.0 u_ u v u u u u u u
19.{Trichloroethene pg/kg 5.0 u u u u u u u u u
20.11,2-Dichloropropane Hg/kg 5.0 u u u u u u u u u
21.|Bromodichloromethane Hg/kg 5.0 u __u u u u u u u u
122.|cis-1,3-Dichloropropene, Hg/kg 5.0 u u u u u u u u u
23.|trans-1,3-Dichlorpropene pa/kg 5.0 u o u u | uw u u u u u
24.11,1,2-Trichloroethane Ha/kg 5.0 u u u. u u u u u u
25.{Dibromochloromethane ug/kg 5.0 u u u u u . u u u T
26.|Bromoform Ha/kg 5.0 u u u u. u u u u i u
27.}|2-Hexanone Ha/kg 25 u i u u’ u u u u u u
28.|Toluene ua/kg 5.0 u ‘ u ' u u u u u u u
29, [4-Methyl-2-pentanone vg/kg 25 u u u u u u u u u
30.|Tetrachloroethene Hg/kg 5.0 u u u u u u 18 8.7 18
31.|Chlorobenzene ug/kg - 5.0 u u . u u u u u u u
32.|Ethylbenzene ua/kg 5.0 u u u u u u u ' u
33.|Xylenes (total) ya/kg 5.0 u u u u u u u u u
34.|Styrene va/kg 5.0 u u u u u u u u u
35.(1,1,2,2-Tetrachloroethane Hag/kg 5.0 u u u u u u u u u
u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
Bold: value for 1,3-dichloropropene o
<
F3 -i‘!i'.f B P ’




L . -~
T .1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring
Analytical Data, Volatile Organics

All Sample iDs begin with "B67-"  Sample Location:{ SB96-0604] SB96-0606 | SB96-0608 | SB96-0702 |SB96-0706] SB96-0706-01| SB96-0708 | SB96-0802 | SB96-0806

'— Sample Depth (feet):y 4 | 6 | & | 2 7| e | & | & 2 G
Date Sampled:| 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 | 23-Jul-96 | 23-Jul-96 23-Jul-96 | 24-Jul-96 | 24-Jul-96
Reporting

ANALYTE UNITS limit
1. |Chloromethane wgkg | 10w u L' . u u u u u
2. |Viny! chloride pa/kg 10 u u u u u u u u u
3. {Bromomethane Hg/kg 10 u u u u u u u u u
4. |Chloroethane pakg 10 U R D R . B u | u u u u
5. |Acetone 1a/kg 50 u y u u u u u u u
6. |1,1-Dichloroethene Ho/kg 5.0 u u u u u u u u u
7. |Carbon disulfide {_wgkg | 50 | u u _u u _u o wuw ot b w e
8." |Methylene Chloride | pgkg 5.0 u u u 93 | 57 u u 4.9 48
9. |trans-1,2-Dichloroethene Holkg 5.0 u u u u u u u u u
10.11,1-Dichloroethane 1g/kg 5.0 u u u _u u u u u u
11.|cis-1,2-Dichloroethene Hg/kg 5.0 u u u u u u u u u
12.|Chloroform Hg/kg 5.0 u u u u u u u u u
13.11,2-Dichloroethane pg/kg 5.0 u u u u u u u u u
14.|Viny! acetate po/kg 50 u u u u u u u u u
15.]2-Butanone pa/kg 50 u u u u u u u u u
16.11,1,1-Trichloroethane pg/kg 5.0 u u u u u u u u u
17.|Carbon Tetrachloride pg/kg 5.0 u u u u u u 5.8 u u
18.{Benzene Ho/kg 5.0 u u u u u u u u u
19.{Trichloroethene pa/kg 5.0 u u u u u u u u u
20.]1,2-Dichloropropane ug/kg 5.0 u u u u u u u u u
21.|Bromodichloromethane pg/kg 5.0 u u u u u u u u u
22.|cis-1,3-Dichloropropene Hg/kg 5.0 u u u u u u u u u
23.|trans-1,3-Dichlorpropene ug/kg 5.0 u u u u u u u u u
24.11,1,2-Trichloroethane yg/kg 5.0 u u u u u u u u u
25.{Dibromochloromethane Hg/kg 5.0 u u u u u u u u u
26.|Bromoform yg/kg 5.0 u u u u u u u u u
27.|2-Hexanone vg/kg 25 u u u u u u u u u
28.|Toivene Ha/kg 5.0 u u u u u u u u u
29.|4-Methyl-2-pentanone Hg/kg 25 u u u u u u u u u
30. [ Tetrachloroethene Ha/kg 5.0 380 66 62 76 35 89 190 334 | u
31.{Chlorobenzene pg/kg 5.0 u u u u u u u u u
32.|Ethylbenzene Ha/kg 5.0 u u u u u u u u u
33.|Xylenes (total) ug/kg 5.0 u u u u u u u u u
34.|Styrene pg/kg 5.0 u u u u u u u u u
35.11,1,2,2-Tetrachioroethane pa/kg 5.0 u u ] u u u u u u
__lu:_undetected below the value given in the "Reporting Limit” column ] o - R L D

J:_estimated concentration . - R e R

B: present in blank o I T T

Bold: value fgrl?,_-_di_c_hlirggrqbgrle_ L

—|Bot value
i :

|
l l




Ta. .1
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

$B96-0910

All Sample |Ds begin with "B67-" Sample Location:| SB96-0810| SB96-0902 | SB96-0906
Sample Depth (feet): 10’ 2 6 10’
Date Sampled:| 24-Jul-96 24-Jul-96 24-Jul-96 24-Jul-96
o Reporting
ANALYTE . UNITS limit
1. |{Chloromethane yglkg 10 u u u u
2. |Viny! chloride Hg/kg 10 u u u u
3. |Bromomethane ug/kg 10 ‘u u u u
4. |Chloroethane ug/kg 10 u u u u
5. |Acetone ug/kg 50 u -y u u
6. {1,1-Dichloroethene pa/kg 5.0 u u u u
7. |Carbon disuifide Ha/kg 5.0 . u u u u
8. {Methylene chloride ug/kg 5.0 40 u u 39
9. {trans-1,2-Dichloroethene ug/kg 5.0 u u u u -
10.11,1-Dichloroethane Ha/kg | 5.0 ‘u S u u u
11.|cis-1,2-Dichloroethene ua/kg - 5.0 u . u u u
12.|Chloroform - Ha’kg 5.0 u u u u
13.11,2-Dichloroethane ug/kg 5.0 u u u u
14.Vinyl acetate Ha/kg 50 u u u u
15.|2-Butanone ug/kg 50 u u u u
16.11,1,1-Trichloroethane ug/kg 5.0 U u u u
17.|Carbon tetrachloride Hg/kg 5.0 u u u u
18.[Benzene ug/kg 5.0 u u u u
19.|Trichloroethene Hg/kg 5.0 u u u u
20.]1,2-Dichloropropane Ha/kg 5.0 u u u u
21.|Bromodichloromethane ua’kg 5.0 u u u u
22.]cis-1,3-Dichloropropene ug/kg 5.0 -y u u u
23.{trans-1,3-Dichlorpropene Hg/kg 5.0 U u u u
24.{1,1,2-Trichloroethane Ha/kg 5.0 u u u u
25.|Dibromochloromethane ya/kg 5.0 u u u u
26.|Bromoform ug/kg - 5.0 u u u u
27.{2-Hexanone ug/kg .25 u u u u
28.{Toluene. . - pglkg 5.0 u u u u
29.14-Methyl-2-pentanone Ha/kg 25 u u u - u
30.|Tetrachloroethene ua’kg 5.0 u 7.9 u u
31.{Chlorobenzene Hg/kg 5.0 u u u u
32.|Ethylbenzene "~ pglkg 5.0 u u u u
33.|Xylenes (total) Hg/kg 5.0 u u u u
34.|Styrene Hg/kg 5.0 u u u u
35.11,1,2,2-Tetrachloroethane ug/kg 5.0 u u u u
u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
|8 resant in biank | — JUUNENY ORI IO, . SR SR,
..|Botd: value for 1,3-dichioropropene -
__.\]‘) - . -




T 1

* Fort Des Moine. .s Moines, lowa * «
Former Building 67
1996 Soil Boring
Analytical Data
Pesticides
{All Sample 1Ds begin with "B67-" Sample Location:: ; SB96-0102 ! SBSG 0106 , 5B96-0110 SB96- 0206 896 0206- O SB96- 0208 SBQB 0210 | SB96- 0306
T SampleDepmiflesty 2 | & | 10 & | & | 8 v &
| 1 Date Sampled:| 22-Jul-96 | 22-Jul-96 22-Jul-96 | 18-Jul-96 | 18-Jul-96 | 18-Jul-96 18-Jul-96 | 24-Jul-96
Reporting ‘ i
ANALYTE UNITS limit |
1. Aldrin ra/kg 5 u u u u u u u u
2. Alpha BHC uakg 5 u u u u u u | u j u
13. |Beta BHC Hg/kg 10 u u u u u | u i u | u
4. |Delta BHC ug/kg 5 u ! u ~__u u u '1 u u ! u
5. ILindane uafkg 5 u u u u u i u u u
6. Chiordane pa/kg 5 420 u u 74 62 u u u
7. |4,4-DDD Hg/kg 10 340 u u 42 43 u u u
8. |4,4-DDE pa/kg 10 ‘ 880 u u 37 34 u u u
9. [44-DDT __ polkg 10 2200 u o u 35 39 u u ! u
10. |Dieldrin Ha/kg 10 1100 | o u 1 u u u i u
11. |Alpha Endosulfan Kg/kg 5 u u u i u u u u | u
12. |Beta Endosulfan _Hglkg 10 u u o u o u u u
13. |Endosulfan Sulfate pg/kg 10 u u u u | u u v u
14. |Endrin __Hg/kg 10 u u u u u u u u
15. |Endrin Aldehyde Hg/kg 10 u T Tu T T e T
16. Heptachlor Hg/kg 5 u ! u u u u ; u i u u
17. |Heptachlor Epoxide uakg 5 u | u __ i u ) : u u“*ﬁ u i u T u
18. |Methoxychlor pa/kg 20 u u u u u ; u i u u
19. |Toxaphene ugrkg 75 u u u u u u '; u u
11 Beold: valuc for ondosulfan i :
“lu: undetected below the value given in the "Reporting limit" column i :
J: estimated concentration T !
B: present in blank L ,‘ o




Taun: 1
Fort Des Moines, Des Moines, lowa

Former Building 67

1996 Soil Boring Analytical Data

Pesticides

<

All Sample IDs begin with “B67-" Sample Location:| SB96-0308 | SB96-0308-01| SBS6-0310 | SB96-0404 |SBI6-0406| SB96-0410| SB96-0502 | SBI6-0504 | SB96-0510
Sample Depth (feet): 8 g8 10 4' 6' 10 2 4 10’
Date Sampled:| 24-Jul-96 24-Jul-86 24-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 23-Jul-96 23-Jul-96
Reporting
ANALYTE UNITS limit .

1. |Aldrin Hg/kg 5 u u u u u u u <250 <250

2. |Alpha BHC ug/kg .5 u u u u u u u - <250 <250

3. |BetaBHC Ba/kg - 10 u u u u u u . u <500 <500

4, Delta BHC - pa/kg 5 u u u u u u - u <250 <250

5. [Lindane ° pg/kg 5 u u U u u u u <250_ . <250

6. _ |Chlordane ug/kg 5 u u u u - u u 810 - 12000 5300

7. |4,4-DDD pg/kg 10 u ‘u u u u u 310 - 5500 2600
18.  |4,4-DDE pa/kg 10 u u -u u u u 440 2300 820 '

9. |4,4-DDT Ba/kg 10 13 13 u u u u 1300 . 26000 12000

10. |Dieldrin Ha/kg 10 u u u u u u 180 1400 750

11. |Alpha Endosulfan Hg/kg 5 u u u u u u u <250 <250

12. |Beta Endosulfan pa/kg 10 u u u u u u u <500 <500

13. |Endosulfan Sulfate pa/kg 10 u u u u u u u <500 <500

14. |Endrin pa/kg 10 u u u u u u u <500 <500

15. |Endrin Aldehyde uglkg 10 u u u u u u u <500 <500

16. [Heptachlor pg/kg 5 u u u u u u u <250 <250

17. |Heptachlor Epoxide prg/kg 5 u u u u u u u <250 <250

18. |Methoxychlor ua/kg 20 u u u u u u u <1000 <1000

19. |Toxaphene pa/kg 75 u u Su u u u. u <3800 <3800

Bold: value for endosulfan ' : ‘

u: undetected below the value given in the "Reporting limit" column

J: estimated concentration '

B: present in blank

“® &«




1. .1 *
Fort Des Moines, Des Moines, lowa
Former Building 67

1996 Soil Boring
Analytical Data
Pesticides
- |All Sample |Ds begin with "B&7-" Sample Locaﬁgn 3895-0604 SB96- 0606 SBQG 0508 SBQB 0702 : SBQB 0706 |SB96-0706-0 | SBYB-0708 | SBYG-0802: SB9B-0806
' Sample Depth (feet):] 4 TR & 7 R Sy ;"“»8” (*7*’2"—?7 5
Date Sampled:| 23-Jul-06 | 23-Jul-96 23-Jul-96 | 23-Jul-96 ‘ 23-Jul-86 l 23-Jul-96 | 23-Jul-96 | 24-Jul-96 | 24-Jul-96
Reporting ' I l i
ANALYTE UNITS limit |

1. |Aldrin pg/kg 5 u u u_ u u u T u u u
2. |Alpha BHC ng/kg 5 u u u u u u u 130 u
3. Beta BHC pg/kg 10 u u u u u u ! u 550 u
4. |Delta BHC pa/kg 5 u u u u u u ] u » u u
5. |Lindane polkg | 5 A u s u u u ‘ u u i u 140 u
6. |Chlordane pgkg | 5 '; u ; u u 300 u u u 19000 u
7. |4.4-DDD parkg 10 ! u i u u 14 u u T | 4300 u
8. 14.4-DDE parkg 10 u u u |20 o 14 u | 2400 | v
9. |4,4-DDT Hg/kg 10 13 | u U 22 u E 15 u 20000 u
10. |Dieldrin pokg | 10 u i u u 13 u { u u 570 u
11. |Alpha Endosulfan pg/kg | 5 u i u u | u u | u u | <100 u
12. |Beta Endosulfan pafkg 10 u ] u u u u u u <200 u
13. |Endosulfan Sulfate ug/kg 10 u | u ‘ u u u u u <200 u
14, |Endrin ug/kg 10 ] u : u : u u u u u | <200 u
15. |Endrin Aldehyde ua/kg 10 ' u f u ; u u P u u i u [ <200 u
16. |Heptachlor pa/kg 5 u | u i u u i u u T u T <100 u
17. (Heptachlor Epoxide ug/kg 5 u ‘ u u u ' u u I u | <100 u
18.  |Methoxychlor pg/kg 20 u u u u u u o <400 u
18. |Toxaphene ug/kg 75 u u u u u u | u | <1500 u
Bold: value for endosulfan ; A ;
1 undetected helow the value given in the "Renorting limit" column | T )
J: estimated concentration _ _} ; i
B: present in blank j B L |




Tawe 1

Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring
Analytical Data

Pesticides
All Sample IDs begin with "B67-" Sample Location:| SB96-0810 | SB96-0902 | SB96-0906 | SB96-0910
Sample Depth (feet): 10' 2' 6' 10’
Date Sampled:| 24-Jul-96 24-Jul-96 24-Jul-96 | 24-Jul-96
Reporting :
|ANALYTE UNITS limit :
1. |Aldrin . . © palkg 5 u u u u
2.. |Alpha BHC ‘Ha/kg .5 u U U u
3. |BetaBHC ! ya/kg 10 LU u u u.
4. |DeltaBHC pa/kg 5 u u u u
5. - |Lindane pa/kg 5 u u U u
6. |Chlordane ug/kg 5 100 u’ u u
7. |4,4-DDD pa/kg 10 57 u u u
8. 14,4-DDE . Ha/kg 10 13 u u u
9. ]44-DDT " pa/kg 10 75 u u u
10. - |Dieldrin na/kg -10. . 87 u . u . u
11. |Alpha Endosulfan pa/kg 5 u u u u
12. |Beta Endosulfan Ha/kg 10 u u u u
13. |Endosulfan Sulfate palkg | 10 u u u u
14, |Endrin o ua/kg 10 Y u u u
15. |Endrin Aldehyde Ha/kg . 10 u u u u-
16. |Heptachlor - pa/kg 5 u u u u
- |17. |Heptachlor Epoxide Halkg 5 u u u u
18. |Methoxychlor ug/kg . 20 u u u u
19. |Toxaphene pg/kg 75 u u u u
Bold: value for endosulfan '
u. undetected below the value given in the "Reporting limit" column
J: estimated concentration '
B: presentin blank
& o £




D |

Fort Des Moines, Des Moines, lowa

Former Building 67

1996 Soil Boring Analytical Data

Herbicides

|All Sample {Ds begin with "B&7-"

Sample Location:; SB96-0102 ; SBSG- 0106 SB83-0110} $896—02061 SB86-0208-01 'SBSB-OZDB| SB96-0210  SBSB- 0308, SB9B-0308

SB96-0308-01

| _SampleDepth (feet): 2" 6 10 e ) s 0 & T B

R } Date Sampied:; 22-Jui-86 | Z2-Ju-56 \ 22-JURGG | 1B-JuiB6 | 16-ul38 | 18—Jui-30 i 18-Jul-56 | 24-Jul-58 | T7/24/55 724198
i Reporting 1 ! T i

ANALYTE UNITS | fimit | |
1. 24,57 mg/kg 0.02 u u u u <0.03 <0.03 | <0.03 <0.03 <0.03
2. 12.4,5-TP (Silvex) mg/kg 0.02 u u u j u <0.03 <0.03 <0.03 <0.03 <0.03
3. 24D mgkg | 0.02 u u u u <0.03 <0.03 <0.03 <0.03 <0.03
4 124-DB __ma/kg 0.02 u | u u v u | <0.03 <0.03 | <0.03 <0.03 | <003
5. |Dalapon mag/kg 0.13 <0.12 <0.12 <0.12 <012 | u i u ) u 7 <0.12 u [ u
6. |Dicamba mg/kg 0.13 <0.12 <0.12 <0.12 <012 | u u u . <0.12 U u
7. _Dichloroprop ngg 0.13 <0.12 <0.12 <0.12 ~_<ojf2_ 3 u u u | <0.12 u g u
8. |Dinoseb mg/kg 0.13 <012 | <012 <0.12 <0.12 u u u | <012 u_ u
9. |MCPA mg/kg 13 <12 | <12 <12 <12 u u u <12 u_ u
10.|MCPP ma/kg 13 5 <12 <12 <12 <12 u u u <12 | u u

1

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration | ] [ | !
B: present in blank i ] i

I




Fort Des Moines, Des Moines, lowa

1996 Soil Boring Analytical Data

Ti..A .'1

Former Building 67

Herbic‘ide_s

All Sample 1Ds begin with “B67-" Sample Location:{ SB96-0310 | SB96-0404 | SB96-0410| SB96-0502 |SB096-050 | SB96-0510 | SB96-0604 | SB96-0606 | SB96-0608
] | “sample Depth (feet):| 100 | 4 | 10- | 2 4 10 | e T 6' 8
Date Sampled:| 24-Jul-96 | 23-Jul-96 | 23-Jul-96 23-Jul-96 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 23-Jul-96
Reporting
ANALYTE UNITS limit
1.°12,4,5-T mg/kg 0.02 u _.u u_ u u ~u u <0.10 u
2. |2.4,5-TP (Silvex) ma/kg 0.02 u T u u u u u <0.10 u
3. 124-D ma/kg 0.02 L u u u . u . u u <0.10 u
4. |2,4-DB “mgkg | 002 | u |7 T u | u Ty u <0.10 Ty
5. |Dalapon mgrkg 0.11 <0.13 u U U " <012 <012 <0.12 <0.12 - <012
6. |Dicamba ma/kg 0.11 <0.13 u “u u <0.12 <0.12 <0.12 <0.12 <0.12
7. |Dichloroprop mg/kg 0.11 <0.13 u u - u <0.12 .- <0.12 <0.12 »<0.12 <0.12 |
8. |Dinoseb . mag/kg 0.11 <0.13 u u’ u <0:12 - <0.12 <0.12 <0.12 ' <0.12
9. [MCPA mg/kg 11 <13 ‘<12 <12 u <12 . <12 - <12 <49 ' <13
10.|MCPP mag/kg 11 <13 <12 <12 u <12 <12 <12 <49 <13
M
u: undetected below the value given in the "Reporting limit" column
J: estimated concentration . ‘
B: present in blank
M: Reporting limit higher than normal due to matrix interferences.
< ' il
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Fort Des Moines, Des Moines, lowa
Former Building 67
1986 Soil Boring Analytical Data

Herbicides
All Sample |Ds begin with "B67-" Sample Lt'J(:atl'on_:1 5896-0702]8896-0706 : SVEV3796-OA7Q6‘-O1 w58967-0708 ‘ 58?6—0802_ SBQE:O_E}OEJ SEQG;QB]O §S}396f0902ﬁ5895-0906§ SBBB-OQTOA
S [ SampleDepthffeet: 2 | & & | & 2 | & | o | 2 [ & 10
'[ i Date Sampied:| 23-Jui-86 | 23-jul-96 : 23-Jui-96 23-Jul-96 24-Jui-96 24-Jui-80 | Z24-Jui-56 | Z4-Ui-80 | 24-ui-85 | Z24-jui-88
{ { Reporting | ] ! { , , i ]
|ANALYTE | UNITS | limit | | | ; | |
1. [2,4,5-T mg/kg 0.02 u u 1 u u u u u | u | u ! u
2. 12,4 5TP (Silvex) —_mgkg 0.02 u u u u u u__ [ T U] u
3. 24-D __ma/kg 0.02 ! u u _u L. u u | u | u u : u_
4. [2,4-DB mg/kg 002 | u | u u L u u U u u | Tu u
5. |Dalapon mg/kg 0.11 u <013 | <012 | <013 <0.12 <013 | <013 <012 | <0.12 <0.13
6. |Dicamba mg/kg 0.11 u <0.13 <042 | <013 | <012 <0.13 <0.13 <012 | <012 <0.13
7. |Dichloroprop mgfkg 041 | u <0.13 <0.12 <013 | <012 <013 | <0.13 <0.12 <0.12 <0.13
8. |Dinoseb mg/kg 0.11 u <0.13 <0.12 <0.13 <0.12 <0.13 <0.13 <0.12 <D.12 <0.13
9. |[MCPA " ma/kg 11 u <13 | <2 <13 <12 <13 <13 <12 <12 <13
10.{MCPP mg/kg 11 | u <13 <12 <13 <12 <13 J; <13 <12 <12 <13
T
L . _
u: undetected below the value given in the "Reporting limit” column i o | L
J: estimated concentration |
B: present in blank - L !
{
i
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Fort Des Moines, Des Moines, lowa

Former Building 67

1996 Soil Boring Analytical Data

.

Metals
All Sample IDs begin with "B67-" Sample Location:[ SB96-0102 | SB96-0106 | SB96-0110 | SB96-0206 | SB96-0206-01 | SB96-0208 | SB96-0210 { SBY6-0306 SB96-0308 | SB96-0308-01
Sample Depth (feet): 2 &' 10’ 6 &' g 10 &' g 8'
Date Sampled:| 22-Jul-96 22-Jul-96 22-Jul-96 | 18-Jul-96 18-Jul-96 18-Jul-96 18-Jul-96 24-Jul-96 24-Jul-96 24-Jul-96
Reporting -
ANALYTE UNITS limit

1. |Antimony mg/kg 0.4 u u u u u u u u u -y

2. [Beryllium markg 0.1 0.6 0.7 05 0.7 0.7 05 0.5 0.8 0.7 0.7

3. |Cadmium ma/kg 0.1. 0.1 u u u u 03 0.2 u u u

4. |Chromium mg/kg 0.2 19.8 20.8 19 25.6 20.6 17.8 16.4 20.1 18.7 18.1

5. |Copper mg/kg 0.6 18.7 21.2 19.6 204 22.6 19.6 19.4 20.6 18.9 20

6. [Lead ~ mg/kg 1. 225 1 10 13 15.7 " 136 134 14.7 15.6 " 15

7. |Nickel " mg/kg- 0.1; 223 269 . 249 26 27.7 314 275 227 28.2 ¢ 27.9

8. |Silver mg/kg 0.2 u u Lu u u u ! u u u U
19. |Thallium mg/kg 0.6 u u u L u u ‘u u u - u u
110.1Zinc mg/kg 0.1 80.9 82.1 74.9 73.6 b 79.2 71.2 66.9 75.3 71.4 727

11.1Arsenic mg/kg 0.5 9.7 9.8 .88 | .14 | 19 10.2 10.6 99 10.2 10.1

12.|Selenium mg/kg 1 u u u <005 | <0.05 <0.05 <0.05 u u u
"113.|Mercury ma/kg 0.04 u u u u u 0.04 0.06 u u u

u: undetected below the value given in the "Reporting limit" column

J: estimated concentration

8: present in blank

i
Y L0




Fort Des Moines, Des Moines, lowa

.] \-.—-le

Former Building 67

1996 Soil Boring Analytical Data

Metals

All Sample IBs begin with "B67-"

_Sample Location:|

SB86-0310

SB86-0404 | SBY6-0406 ; SBIYE- 04‘10 SB8E-0502 ; 5B96-0504 | 5B9E-0510 ‘SB396-0604 | SB96-0606
Sample Depth | (feet): 10 4 ,) 6 10 2 | 4w 4 18
T Date Sampled:| 24-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-96 | 23-Jul-06 | 23-Jul-95
| Reporting
ANALYTE UNITS limit L i
1. |Antimony mg/kg 0.4 u u u u u u u u ] u
2. |Beryllium mg/kg 0.1 b6 | o8 | 07 0.5 0.6 07 08 0.6 07
3. |Cadmium mg/kg 0.1 u_ u u o u u u u u u
4. |Chromium mg/kg 0.2 18.9 21 18.1 18.1 19.8 18.8 191 18.5 20.7
5. |Copper mg/kg 0.6 18.8 20.6 20.8 16.4 20.7 217 18.1 15.9 20.1
6. |Lead mgr/kg 1 12 15.9 15.6 11.9 22.8 23.7 26.4 16.2 14.8
7. tNickel mg/kg 0.1 23.3 20.8 28.5 20.9 2.7 25 236 18.5 26
8. |Silver markg 0.2 u 1 R R u u o u u u
8. |Thallium mg/kg 0.6 U u u_ u u u u u u
10. |Zinc mg/kg 01 706 728 1 788 } 683 84 93.9 76.6 61.5 67.8
11. |Arsenic mgkg | 05 9.6 11.6 111 | 83 10.7 96 9.2 10.3 12
12. {Selenium mg/kg 1 u u uo u u u u 0.8 u
13. [Mercury mg/kg 0.04 ! u u u u u u u u u
T 1
u: undetected below the value given in the "Reportmg limit" column i
J: estimated concentration ]
B: present in blank | , i
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Fort Des MOines, Des Moines, lowa
Former Building 67
1996 Soil Boring Analytical Data

Metals

All Sample 1Ds begin with "B67- Sample Location:| SB96-0608 | SB96-0702 | SB96-0706 | SBS6-0706-01| SBI6-0708 | SBY6-0802 | SB96-0806 | SBI6-0810 | SBYE-0902
T ) Sample Depth (feet): g I 2 6' 3 g' 2 6' 10' 2
Date Sampled:| 23-Jul-96 23-Jul-96 | 23-Jul-86 23-Jul-96 23-Jul-96 24-Jul-96 24-Jul-96 24-Jul-96 | 24-Jul-96
Reporting
ANALYTE UNITS limit
1. |Antimony mg/kg 0.4 u u u u u u u u u
2. |Beryllium ma/kg 0.1 0.7 0.6 0.6 0.6 0.5 0.7 0.7 0.6 0.5
3. [Cadmium mg/kg 0.1 0.9 u 0.1 u 0.2 u u u u
4. |Chromium mg/kg 0.2 18.5 17.6 18.2 19.4 18.9 18 18.1 17.5 15
5.. |Copper ._mag/kg 0.6 22.8 14.5 20.6. 21 19.4 16.3 . 211 17.7 14.5
6. (Lead mg/kg 1 15 . - 15.5 - 15.5 14.7 ! 13.6 . 36.6 14.7 13.5 16.4
(7. {Nickel . mg/kg 0.1 99.1 19 . 28.8 27.7 29.2 222 23.8 23.1  20.8
8. |Silver mg/kg - 0.2 u Lu u u' u u u u u
9. |Thallium mg/kg 0.6 u u u u u u u u u
10. |Zinc mg/kg 0.1 65.2 61.6 77.2 78.2 69.8 76.8 66.5 57.9 54.9
11. |Arsenic ma/kg 0.5 10.1 8.6 12 11.3 10.8 8.4 9.9 9 7
12. |Selenium ma/kg 1 u 0.6 u u u u u u u
13. |Mercury ma/kg 0.04 u u u u u u u u u
u: undetected below the value given in the "Reporting limit" column
J. estimated concentration
B: present in blank
- =




1. (8
Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Soil Boring Analytical Data
Metals
|All Sample iDs begin with "BE7-" Sampie Locaiion:| 3886-0306 | SBS6-0510
| Sample Depth (feet): &' 10'
Date Sampled:| 24-Jul-96 | 24-Jul-896
Reporting
ANALYTE UNITS limit

1. |Antimony mg/kg 0.4 u u
2. |Arsenic mag/kg 0.5 10.3 9.6
3. |Beryllium ma/kg 0.1 0.7 0.6
4, |Cadmium mg/kg 0.1 u u
5. {Chromium mg/kg 0.2 21 17.7
6. |Copper mg/kg 0.6 20.8 19.1
7. |Lead ma/kg 1 17 13.7
8. |Mercury mag/kg 0.04 u u
9. [Nickel mag/kg 0.1 221 24.9
10. |Selenium ma/kg 1 u u
11. |Silver ma/kg 0.2 u u
12. {Thallium mg/kg 0.6 u u
13. {Zinc ma/kg 0.1 68.4 71.5
u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: p}resent in blank

Page 1
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Fort Des Moint s Moines, lowa
Former nuilding 67
1996 Monitoring Well
Analytical Data -

Volatile Organics

All Sample IDs begin with “B67-" Sample Location:|- GW96-0100 GW896-0101 GW96-0200
: (duplicate of 0100)
Date Sampled:| 20-Aug-96 20-Aug-96 20-Aug-96
ANALYTE UNITS Reporting limit
1. |Chloromethane pall . 10 u u <100
2. {Vinyl chloride pgh 10 u u <100
3. |Bromomethane " pgh 10 u u <100
4. |Chloroethane ug/l 10 u u <100
5. |Acetone gl 50 u u <500
6. 11,1-Dichloroethene ‘ug/l ’ 2.0 u u <20
7. |Carbon disulfide pall | 2.0 u u- <20
8. |Methylene chloride ug/l | - 200 u u 37
9. |frans-1,2-Dichloroethene paht 20 . . u u <20
' 110.}1,1-Dichloroethane pgll ’ 2.0 . u 'S <20
11.]cis-1,2-Dichloroethene’ pgt | 20 u u ! <20
12.[Chloroform ug/l 50.0 u u 560
13.11,2-Dichloroethane pg/l 2.0 u u <20
14.|Vinyl acetate wa/l - 25 u u <250
15.|2-Butanone (MEK) yg/l 50 u u <500
16.|1,1,1-Trichloroethane ugll 50.0 u .y <20
17.|Carbon tetrachloride uo/l 5.0 . 1.9J 2.3J 13J
18.|Benzene ug/l 2.0 u u 28
19. | Trichloroethene pg/l 2.0 u 1.3J <20
20.{1,2-Dichloropropane ug/l 2.0 u u <20
21.|Bromodichloromethane uall 2.0 u N __u <20
22.|cis-1,3-Dichloropropene gl 2.0 TTTTTu u <20
23.|trans-1,3-Dichlorpropene ug/l 2.0 u u <20
24.11,1,2-Trichloroethane wall . 2.0 u u <20
25.tDibromochloromethane pafl 2.0 u u <20
26.|Bromoform ’ ugh ‘ 2.0 u u <20
27.]2:Hexanone pafl 25 u u <250
28.[Toluene | g/l 2.0 u u <20
29. |4-Methyl-2-pentanone (Ml ug/l 25 u u <250
30.|Tetrachloroethene uglt 2.0 B WA 1.3J 1100
31.|Chlorobenzene pall 2.0 u u <20
32.|Ethylbenzene Mg/l 2.0 u u <20
33.|Xylenes (total) ugll 2.0 u u <20
34.|Styrene pgll 2.0 u u <20
35.11,1,2,2-Tetrachloroethane pg/l 2.0 u u <20
u:_undetected below the vaiue given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
= @alue for 1,3-dichloropropene 3




- \

® . . <
Fort Des Moin 5 Moines, lowa
Former building 67
1996 Monitoring Well
Analytical Data
Semivolatile Organics
All Sample |Ds begin with "B67* Sample Location: GWS5-0100 GW96-0101 |  GWS6-0200
T e T (duplicate of 0700)
Date Sampledi 20-Aug-96 B ‘é-d:;ug-ss h —EAUQ-QS
1 ANALYTE UNITS Reporting limit
1. Pheno! _ . wgnh 5 u u 5J
2. Bis(2-chloroethyljether poll 10 U u u
3. |2-Chlorophenotl ugh 5 u u 6.4
4, 1,3-Dichlorobenzene gl 5 u u 1)
B. 1.4-Dichlorobenzene 1afl 5 u u 3
'6. {Benzyl Alcohol pghl ! 50 u u u
7. __|1,2-Dichlorobenzene ol ! 5 u u u
8. |2-Methylphenol pgh 10 u u u
9. |2,2-Oxybis(1-chloropropane) pafl 5 u u U
£ 10.  |4-Methylphenol poll 10 u u u
11, N-Nitroso-di-n-propylamine vall u u u
12. |Hexachloroethane __poft ~ u . u u
13. |Nitrobenzene L 10 u u u
14, |lsophorone Hal 5 u u 330D
15. | 2-Nitropheno! U R - - B 100 C A U U S R
16. _|2,4-Dimethylphenol owen 0 u v M
17. {Benzoic Acid pon 50 u u u
18. |Bis {2-chloroethoxy)methane von 25 —__.u u u
19. [2,4-Dichlorophenol pght u u 170
20. |Napthalene pght 5 u u 9.6
121, [1,2,4-Trichlorobenzene ___poft u u u
22. |4-Chloroaniline ____kan 10 u u u
123, |Hexachlorobutadiene ___ygh u u u
:24. |4-Chloro-3-methylphenol pan 10 u u u
125. |2-Methylnaphthalene pgh 10 u u u
26. !Hexachlorocyclopentadiene uafl ! 20 | u u u
27, |2,4,6-Trichlorophenol pah I 5 i u ) u 13
28. 2,4,5-Trichlorophenol pall ; u u 892
29. {2-Chloronaphthalene pall u u u
30. |2-Nitroaniline polt 50 u : u u
31. _|Dimethyl phthalate I Ul u I u | _u
132 |Acenaphthylene pgfl 5 u ! u i u
33, |2,6-Dinitrotoluene Hgh 10 u i u | u B
34, | 3-Nitroaniline pall 50 u u u
TEE_{A_uceAmxphthene jgé/l 5 | 4 ] u u
| u:_undetected below the value given in the “reporting Im't” column | |
) _estimated concentration \ i )
| B: present in blank I:

1
|D: derived from 1:4 dilution of extract. |
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Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Monitoring Well

Analytical Data

Semivolatile Organics

GW96-0100 .

All Sample IDs begin with "B67-" Sample Location:| GW36-0101_ GW96-0200
: (duplicate of 0100)
. - Date Sampled: 20-Aug-96 20-Aug-96 20-Aug-96
ANALYTE UNITS Reporting limit
36. |2,4-Dinitrophenol ug/l 50 u u u
37. |4-Nitrophenol pgh 50 u u u
38. |Dibenzofuran ug/l 5 u u u
39. |2,4-Dinitrotoluene . Hght .10 ' u u u-
" [40. | Diethy! phthalate , pg/l 5 - u- u 1J
41, |4-Chlorophenyl phenyl ether pgll 5 u o u u
42. |Fluorene " pant” 5 u u u
43. |4-Nitroaniline . pgft 50 u u u
44, |4,6-Dinitro-2-methylphenol po/l 50 u u u
45. [N-Nitrosodiphenylamine ug/l 5 u u u
46. |4-Bromophenyl phenyl! ether ug/l ) u u u
47. [Hexachlorobenzene ugh 5 u u u
48. |Pentachlorophenol ugll 50 u u 5J
|49. |Phenanthrene ug/l 5. u u u
50. |Anthracene Ha/l 5 u u u
51. |Di-n-butylphthalate pg/l 5 u u u
52. |Fluoranthene g/l 5 u u u
53. |Pyrene ug/l 5 . : u u u
54, [Butyl benzyl phthalate. pg/l 5 ! 14, 24 2J
55. 3,3"-Dichlorobenzidine” ugfl 20 u u u
56. |Benzo(a)anthracene g/l 5 u u u
57. |Chrysene wall 5 u u u
58. [Bis(2-ethylhexyl)phthalate ug/l 5 5.8B 7.3B. 5BJ
59. |Di-n-octyl phthalate ug/l 5 u u u
60. |Benzo(b)fluoranthene pght 5 u u u
61. [Benzo(k)fluoranthene pail 5 u u u
62. |Benzo(a)pyrene Ho/l 5 u u u
63. |Indeno(1,2,3-cd)pyrene pg/l 5 u u u
64. |Dibenz(a,h)anthracene pgfl 5 u u u
65._[Benzo(g h.)perylene ST - u o u
u: undetected below the value given in the “Reporting limit* column N -
J: estimated concesﬂation . -

B: prese@ in blank~
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]
Fort Des Moines, Des Moines, lowa
Former Building 67
19396 Monitoring Well Analytical Data
Metals
All Sample IDs begin with “B67-" Sample Location:| GW9o6-0100 GW86-0101 GWg86-0200
| ] | (duplicateof0100) |
Date Sampled: 20-Aug-986 20-Aug-96 20-Aug-96
Reporting | T N
ANALYTE UNITS limit
1. jAntimony ug/l 50 u u u
2. Beryllium ug/l 2 2 u u
3. |Cadmium ug/l 4 u u u
4. |Chromium ug/l 255 161 214
5. |Copper ug/l 42 e 3
6. |Lead ug/l | 22 9 15
7. |Nickel ug/! ! 177 _ 113 167
8. |Silver ug/l 5 u u u
9. |Thallium ug/l 100 u u u
10. {Zinc ug/l 116 60 241
11. |Arsenic ug/l 17 8 16
12. [Selenium ug/| 4 3 2
13. |Mercury (inorganic) ug/| 0.2 u u u
u: undetected below the value given in the "Reporting limit" column
J: estimated concentration ‘ R
B: present in blank
#. le]ad value is an "action value”, not Region 3 SBC
I s

Page
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Fort Des Moines, Des Moines, lowa

Tc.. J1

Former Building 67
1996 Monitoring Well
Analytical Data

Pesticides
All Sample IDs begin with "B67-" Sample Location:] GW96-0100 GW96-0101 GWB96-0200
' (duplicate of 0100) .
Date Sampled:| - 20-Aug-96 20-Aug-96 '20-Aug-96
ANALYTE UNITS Reporting limit :
1. |Aldrin pafl 0.05 u u . <2
|2. |Alpha BHC ug/l 0.05 u . u 83
3. [BetaBHC . ugll . 01 u u 4
" |4. {Delta BHC pall 0.05 ‘u u 5
5. |Lindane . Hall 0.05 u u 17
6. |Chlordane - ugll 0.05 u u <2
7. |4,4-DDD ug/l 0.1 u u - <3
8. |4,4-DDE ugll 0.1 u u <3
9. [4,4'-DDT ug/l 0.1 u u <3
10. |Dieldrin pa/l 0.1 u u <3
11.|Alpha Endosulfan ugfl 0.1 u u <2
12.|Beta Endosulfan - pa/l 0.1 u u <3
13.|Endosulfan Sulfate Ha/l 0.1 u u <3
14.|Endrin ug/l 0.1 u u <3
15.|Endrin Aldehyde palt 0.1 u u <3 - .
16. |Heptachlor pglt 0.05 u .u <2
17.|Heptachlor Epoxide ug/l 0.1 - u u <2
18. |Methoxychlor pgfl 0.2 u u <6
19.|Toxaphene ua/l 0.75 u u <23
Bold: value for endosulfan
u: undetected below the value given in the "Reporting Limit" column

J: estimated concentration

B: present in blank

\3&
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Fort Des Moines, Des Moines, lowa
Former Building 67
1996 Groundwater Analytical Data

Herbicides
Al Sampla IDs hegin with "RE7-" Samnla Location:: GWOR-0100 GWogs-0101 - GWOB-0200
I ~|(duplicate of 0100)’
Date Sampled: 20-Aug-96 20-Aug-96 20-Aug-96
Reporting
ANALYTE UNITS limit
1. 12,4,5-T ug/l 1 u u <4.0 (M)
2. 2,4,5-TP (Silvex) ug/! 1 u u <4.0 (M)
3. [24-D ug/! 1 u u <4.0 (M)
4. |2,4-DB ug/l 1 u u <4.0 (M)
5. |Dalapon uall 5 u u <20 (M)
6. |Dicamba ug/l 5 u u <20 (M)
7. |Dichloroprop ught 5 u o u <20 (M)
8. |Dinoseb ug/! 5 u u <20 (M)
9. [MCPA ug/l | 500 u u <2000 (M)
10.|MCPP ug/l 500 u u <2000 (M)

u: undetected below the value giv

en in the "Reporting limit" column

J: estimated concentration

B: present in blank

M: Reporting limit higher than normal due to matrix interferences.
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GEOSPHERE MIDWEST

June 25, 1996

B o

Mr. Loren W. Braun .
Braun Intertec Corporation.

- P.O. Box 39108 . -
6801 Washington Avenue South
Minneapolis, MN 55439-0108

Re: Fort Des Moines Dump Site: Des Moines, Iowa: Geophysical Report Transmittal
Geosphere Midwest Project #96-516
Dear Mr. Braun:

We havé ¢ompleted our report for the Fort Des Moines Dump Site project, entitled "Geophysical
Investigation at the Fort Des Moines Dump Site, Des Moines, Iowa."

This report documents the results of our magnetometry and EM61 surveys. which were performed
on May 21 to 24, 1996. The geophysical investigations identified two-landfills.

A total of 10 copies of this report have been sent to your company. Please call if you have any

questions.

Sincerely,

Don Johnson B ' A
Project Manager '

4
,.

Enclosures

1748 sw 24th street miami florida 33145’ ‘ : tel: {305) 856-8022 fax: {305) 858-8235
3800 gettysburg midland michigan 48642 o tel: (517)832-8626 fax: (517) 832-8631
8616 xylon ave n ste g brooklyn park mn 55445 o ' tel: (612) 493-3596 fax: (612) 493-3597



A2 J

GEOPHYSICAL INVESTIGATION
AT THE
FORT DES MOINES DUMP SITE

Des Moines, Iowa

for
Braun Intertec Corporation

Minneapolis, Minnesota

June 1996

Geosphere Midwest Project Number 96-316



GEOSPHERE MIDWEST

Former Res Moines Qrdnance Plant

" TABLE OF CONTENTS'

LIST OF FIGURES ........ e
EXECUTIVE SUMMARY .. ..o oo

1 INTRODUCTION.......... PP
1.1 LOCATION AND DESCRIPTION ............
1.2 PURPOSE ........ S

2 GEOPHYSICAL METHODS .....oooovno . L
21 MAGNETIC METHOD . .+« oo
2.2 EM61 METAL DETECTION METHOD .. ... ...

3 DATA ACQUISITION . .. ... P
3.1 SITEGRID .......... SRR
3.2 MAGNETOMETER ................. I
33 EM6L. ... SRR

4 SURVEY RESULTS AND CONCLUSIONS ..........
4.1 MAGNETOMETER SURVEY ...............
4.2 EM61 METAL DETECTION SURVEY ........
43 CONCLUSIONS .............o.n.., T

Table of Contents

......................... <

...... 5

10



*»

GEOSPHERE MIDWEST

Former D=s Maines Qrdnance Plant

Figure

1.1

1.2

4.1

List of Figures
LIST OF FIGURES

Page

Site Lecation MaD ..o oot e 3
Extent of Investigation . . ... ittt e 4
Magnesometer Contour Map ........ oo 10
Results of Magnetometer Survey ... o i i 11
EM61 Metal Response COntours . ..ottt ii i e 12
Result: of EMIOL Survey ... o e 13

i



’ R C ' , Executive Summary
 EXECUTIVE SUMMARY

Geophysical investigations, consisting of magnetometer and EM61 metal detector surveys, were
performed by Geosphere Midwest at the Old Fort Des Moines Dump site, Des Moines, Iowa from

‘May 21 to 24, 1996. Data were’ collected along north-south grid lines spaced 10 feet apart.

Magnetometer data were collected at intervals of 2.5 feet and EM61 data were collected at intervals
of 0.6 feet. The area investigated covered approximately 5 acres.

Two landfills were identified by the investigation. The larger one appears to consist of two landfill
cells separated by a narrow area of less concentrated or thinner landfill. The smaller landfill is
located immediately south of the larger one. Neither could be fully defined because they both
appear to extend into the lake and thick brush prevented data collection in portions of the site.

‘Some scattered metal is present in the remainder of the site. Similar results were obtained bv both

oeophy51cal methods.
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1 Introduction

1 INTRODUCTION

1.1 LOCATION AND DESCRIPTION

Geophysical investigations were performed at the old Fort Des Moines Dump Site from May 21 to
May 24, 1996. The Fort Des Moines Dump site is located south of the City of Des Moines, lowa
(Figure 1.1). It operated for approximately 65 years, from 1901 to the mid 1960's. The land that
the dump occupies was transferred to Polk County and the City of Des Moines in 1971. A portion
of the landfill was encountered during construction of a dam that forms a small lake on the property.
The dump is expected to contain domestic waste, construction debris and possibly small arms
ammunition debris.

Investigation consisted of magnetometer and EM61 metal detector surveys. The area covered is a
point of land extending into the lake. A gravel road leads to this point that has a small parking lot,
boat ramp and dock. Figure 1.2 shows the survey limits. At most of the time during the
investigation, cars were present in the parking lot while their owners fished. The parking lot was
investigated with minimal interference from the parked cars by skipping por:ions of the lot where
cars would interfere and doing them later after the cars left.

The area covered by the investigation covered approximately 5 acres. Much of the site was cut
grass with widely spaced trees. Some of the site, however, was covered with thick brush and trees
and could not be investigated.

1.2 PURPOSE
Magnetometer and EM61 metal detector surveys were performed at the site to delineate the limits

of the old dump. Within the limits of the landfill, higher concentrations of waste have been
distinguished from areas where the waste is apparently less concentrated.
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. , 2 Geophysical Methods

2 GEOPHYSICAL METHODS

Two geophysical methods were used to investigate the site, both of which are used to locate metal.
These included magnetometry using a fluxgate magnetometer m the o1'ad10meter configuration and
metal detection usmo the Geomcs EM61.

2.1 MAGNETIC METHOD

The magnetometer is used to measure variations in the intensity of the earth's magnetic field.
Variations in this relatively uniform field may be caused by the weak natural magnetic properties
within the underlying soil and rock or caused by the much stronger magnetic characteristics of
buried iron or steel objects. Local geology does not include naturally magnetic rock so any
variations observed at these sites can only be attributed to metal objects. The size and shape of a
specific local anomaly is related to many different factors. The anomaly caused by a metal object
is primarily due to induced and pérmanent magnetism. Induced magnetism of an object is the
magnetic field caused by its presence in an external (the earth’s) field. The greater the mass of a
metal object, the greater is the induced magnetic anomaly. Similarly, the strength of the object's
- magnetic anomaly at the ground's surface is mverseh related to its depth. Permanent magnetism
does not depend on an external field and may act in conjunction with-or against the induced
magnetic field of the object. Further, the target's shape, orientation in the earth'’s field, and its state
of deterioration affect anomaly characteristics. Accordingly, the magnetic responses of similar
objects may vary over a wide range, making definitive identification of the source object difficult
or impossible. A magnetometer does not respond to non-ferrous metals such as aluminum, copper,

tin, and brass.

The earth's magnetic field intensity changes throughout the day with sunspots and ionospheric
conditions. This variation, called diurnal noise, produces unwanted noise and can affect local
magnetic measurements. One way to remove this noise is to use a base station that monitors the
change in magnetic field throughout the day. Base station readings are then used to correct the
survey readings. Another way to deal with diurnal noise is to measure the vertical gradient of the
magnetic field. The vertical magnetic gradient is measured using two sensors (mounted vertically

~with one another); such an instrument is called a gradiometer. The vertical gradient method
provides two advantages over a single sensor method. These are ehmmatxon of diurnal vanatlon
and improvement of lateral resolution.

2.2 EM61 METAL DETECTION METHOD

The Geonics EM61 metal detector was used to detect and map zones of metallic anomalies. The
EM61 operates by transmitting a pulsed primary electromagnetic field that induces eddv currents
in the ground as well as in nearby metallic objects. The eddy currents produce a secondary field that
‘decays with time after the termination of each primary field pulse. The rate of decay of the
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secondary field is dependant on the electrical conductivity of each object within range of the
instrument, with the decay progressing more slowly in the more conductive objects. The receiver
measures the strength of the secondary field produced by the eddy currents at a sufficiently long
time after the start of the decay that the current induced in the ground has fully dissipated and only
the eddy currents in nearby metal is measured. Measurements are made at two different delay times
to provide an indication of relative depth of metal objects. The system is sensitive to both ferrous
and non-ferrous metal.

The EM61 can detect a single 55-gallon drum at a depth shightly over 10 feet. The response is a
single sharp peak, providing high resolution data that can be used to accurately locate relatively
small metal objects. Larger quantities of drums (and other metal) can be detected at greater depths,
It is relatively insensitive to nearby cultural features such as buildings, fences and power lines.

The EM61 measurements can be made manually, by a wheel, or on a timz basis. The wheel was
used for these investigations, resulting in readings approximately every 0.65 feet along each survey
line.
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3 Data Acquisition

3 DATA ACQUISITION

3.1 SITE GRID

A grid was established at the site prior to data collection. A north-south base line was established
at the west side of the site and marked with 100-foot intervals. It was assigned grid coordinate 300
-east. An east-west base line was then staked using a prism to accurately turn a right angle off the
north-south base line. This line was assigned grid value 500 north and flagged at 10-foot intervals.
Additional east-west grid lines at 100-foot spacings were laid out and flagged at 10-foot intervals.
In areas of taller weeds or poorer visibility, additional east-west grid lines were flagged.
Geophysical data were then collected along north-south grid lines by walking between flagged grid
locations. - : .

3.2 MAGNETOMETER

. The magnetic measurements were made with a FEREX fluxgate magnetometer system used in the
 gradiometer mode. Readings, in units of gammas/foot, were made at 2%-foot intervals along north-
south grid lines 10 feet apart. Station locations along each line were determined by pacing between
the flagged grid locations. Magnetic values, along with grid coordinates, were stored in a digital
data logger (Omnidata Polycorder) for subsequent transfer to computer for processing and plotting.
Data were processed be editing the data to remove duplicate data and contoured in color using
Surfer for Windows software. ‘

3.3 EM61

- EM61 readings, in units of millivolts, were made along the same grid lines as magnetic readings.
Readings were triggered by a wheel, resulting in measurements being made at intervals of 0.65 feet.
Data, including grid coordinates, were recorded on a digital data logger (Omnidata Polvcorder) and
periodically transferred to a computer for later processing and plotting. EM61 data were processed
and contoured in the same manner as the magnetometer data.
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4 Survey Results and Conclusions

4 SURVEY RESULTS AND CONCLUSIONS

4.1 MAGNETOMETER SURVEY

Contours of the magnetic data are shown in Figure 4.1. Background appears as light yellow in the
ficure. Anomalous areas, both magnetic highs and lows, indicate metal and appear in Figure 4.1 as
other colors.

Two areas of concentrations of metal are interpreted as buried landfill. These results are shown in
Figure 4.2. The largest of the landfill arcas is primarily north and east of the dirt road leading to the
parking area on the point. East of grid line 800E, the landfill is present on both sides of the road.
A small area within the interpreted landfill limits is characterized by weaker and more widely
spaced anomalies. It is interpreted as either thinner or less concentrated landfill material. This has
been identified in Figure 4.2 as less concentrated landfill. Its shape and location suggests the
landfill consists of two landfill cells joined by a thinner landfill section. The landfill appears to
extend into the lake and its limits beyond the lake shore could not be determined.

A second, smaller interpreted landfill is located centered at approximatzly 750E/375N.  The
western extent of this feature could not be determined because thick brush prevented data collection
in that area. It also appears that the landfill extends into the lake and for that reason, its southern
limit could not be determined.

Distinct anomalies in the northwest portion of the site, the strongest centered approximately at grid
coordinates 325F/900N, appear to be related to surficial scrap metal. The full extent of this feature
could not be determined because of thick brush, but scrap metal was visible within the brush.
Because of the surface metal, it cannot be established whether buried metal 1s also present.

The remainder of the site is characterized by scattered pieces of buried metal. Because the metal
is widely spaced with background conditions between the metal, is not ctaracterized as landfill.
Many of the trees planted in the western part of the area investigated had metal anomalies associated
with them. The reason for a piece of metal to be present at so many of the trees is not known.

4.2 EM61 METAL DETECTION SURVEY

Contours of the EM61 metal response are presented in Figure 4.3. The stronger the metal response
is, the larger and/or shallower the metal causing the anomaly. The strongest anomalies appear as
purple, red and vellow in the figure. The EM61 antenna is larger and has more trouble going
through brush conditions than the magnetometer resulting in somewhat less coverage. The white
areas within the contours are arcas where data could not be collected because of brush. The
interpreted results of the EM61 survey are shown in Figure +.4. The EM61 results are very similar
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